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SCJMARY 


Atropine  sulphate  and  2- PAM  Q  are  the  two  currently  fielded  anti¬ 
dotes  to  organophosphate  poisoning.  We  have  previously  demonstrated  that 
althou^i  atropine  up  to  2  1119/70  kg  bo<ty  weicftt  has  visual  side-effects,  no 
significant  loss  of  complex  visuo -motor  tracking  performance  results.  The 
purpose  of  the  experiments  discussed  in  this  final  report  was  to  delineate 
the  effects  of  atropine  in  doses  up  to  4  mg  on  tracking  performance  and 
visual  function.  In  addition,  the  effects  of  2- PAM  Q  up  to  1200  mg/70  kg 
on  the  same  battery  of  tests  are  reported.  Finally,  the  majority  of  this 
report  is  concerned  with  the  effects  on  human  volunteers  of  atropine  and  2- 
PAM  Cl  in  combination.  To  our  knowledge,  this  is  the  first  report  of  the 
combination  of  these  anti-cholinergic  drugs  on  human  cardiovascular, 
tracking,  visual  and  memory  performance. 

Each  of  the  three  experiments  was  performed  double- masked,  in  a 
balanced  Latin  square  design  with  a  placebo  dose.  The  complete  time  course 
of  drug  effects  was  described  for  the  majority  of  functions. 

Experiment  1.  2- PAM  Cl  0,  600,  1200  mg/70  kg  bocfy  weight.  Eight  male 
young  volunteers. 

No  sigiif  iaant  change  was  found  for  ary  measure  on  any  dose  except  for 
a  small  increase  in  diastolic  bLood  pressure.  The  most  severe  side-effect 
of  2-EAM  Q  when  given  alone  was  pain  at  the  injection  site, 

Experiment  2.  Atropine  0,  2,  4  mg/70  kg  body  weight.  Ten  young  male 
vol unteers. 

The  lower  dose  of  atropine  produced  no  effect  on  tracking  performance 
(BLASER),  but  the  higher  dose  caused  significant  loss  of  tracking 
efficiency  while  long-lasting  dose- related  changes  in  peripheral  visual 
function  were  noted  for  both  doses.  Accommodation  and  pupil  size  were 


affected,  resulting  in  losses  of  near  visual  acuity.  Distance  visual 
f motion  was  maffected  The  most  noticeable  side-effect  of  the  4  mg  dose 
was  fatigue 

Experiment  3.  Atropine  0,  2,  and  4  mg;  2-FAM  Q  600,  1200  mg;  Atropine 
2  mg  with  600  mg  2-EAM  CL;  Atropine  2  mg  with  1200  mg  2- »M  Q;  Atropine  4 
mg  with  600  mg  2-BAM  CL;  Atropine  4  mg  with  1200  mg  2- PAM  Q.  Ten  young 
male  volunteers  given  each  of  the  nine  different  doses  as  intra -muscular 
injections  in  the  upper  thigh. 

The  majority  of  effects  of  the  combination  can  be  predicted  from  the 
results  of  atropine  alona  No  significant  loss  of  tracking  performance  was 
found  for  ary  combination  of  2  mg  atropine  while  all  combination  with  4  mg 
atropine  produced  significant  loss  of  tracking  efficiency  with  the  peak  of 
loss  occurring  around  3  hours  after  injection.  Signs  of  recovery  of 
tracking  performance  were  noted  around  4  hours  after  injection.  Dose- 
related  changes  in  accommodative  ability,  pupil  size  and  response,  and  near 
visual  acuity  were  found  In  addition,  small  but  significant  and  completely 
unexpected  potentiation  effects  were  found  for  the  combination  of  4  mg 
atropine  and  1200  mg  2-EAM  CL  on  some  of  the  peripheral  visual  f  motions  as 
well  as  some  cardiovascular  measures,  such  as  blood  pressure.  The  lower 
dose  combinations  did  not  shew  ary  potentiation. 

No  effects  were  found  on  a  battery  of  memory /cognitive  tests  measured 
at  three  hours  after  injection. 

Appendix  5  of  this  report  contains  all  the  "raw"  data  for  each 
individual  for  each  of  the  nine  drug  doses  on  the  more  than  60  different 
functions  measured  We  hope  that  these  data  tables  will  serve  as  an 
important  data  base  for  other  investigators  interested  in  the  effects  of 
these  anti-cholinergic  drugs  on  human  performance. 
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INTRODUCTION 


Recent  events  in  the  world  have  shewn  that  the  major  Western  powers 
may  be  quickly  drawn  into  combat  or  peace-keeping  roles  in  locales  as  far 
flung  as  the  Middle  East  and  the  Caribbean  Basin.  In  the  worst  case 
scenario  for  conventional  warfare,  combat  troops  will  faae  an  enemy  armed 
with  and  prepared  to  use  chemical  warefare  agents.  Organopbosphate 
poisoning  in  the  military  situation  is  a  real  threat  to  the  soldier. 
Consequently,  the  military  must  be  prepared  to  use  drugs  for  treatment  for 
such  poisoning.  Antidote  and  pre-treatment  drugs  can  be  used  in  an  attempt 
to  offset  that  threat;  however,  the  side  effects  on  performance  of 
antidotes  given  erroneously  when  no  organopbosphate  poisoning  has  occurred 
or  the  short  term  side  effects  of  pre-treatment  drugs  on  vision  and 
performance  have  not  been  systematically  studied  at  the  dose  levels 
available  to  the  soldier;  Furthermore,  the  effect  on  soldier  performance 
needs  to  be  estimated  from  studies  on  the  aombined  effects  of  pre-treatment 
and  antidote  and  antidote  combination  administration,  since  this  scenario 
can  be  expected  in  the  field 

Organophosphate  compounds  disrupt  cholinergic  transmission  by 
deactivating  the  cholinesterase  enzyme  and  can,  in  severe  poisoning, 
produce  respiratory  failure  and  death.  The  poisoning  results  from  the 
accumulation  of  acetylcholine  at  its  many  effector  sites  in  the  body. 
Treatment  for  organophosphate  exposure  is  based  on  two  classes  of  drugs  - 
cholinergic  blocking  agents  such  as  atropine  and  cholinesterase  re¬ 
activators  such  as  2-EAM  Chloride.  In  addition,  a  regimen  of  prophylaxis 
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may  be  used.  Prophylactic  treatment  may  be  achieved  by  the  use  of 
cholinesterase  inhibitors  that  are  more  r ever sa hie  than  the  organophosphate 
compounds  used  as  nerve  agents.  The  rationale  is  that  reversable 
cholinesterase  inhibitors  will  hold  some  aoetylchol inesterase  in  reserve. 
If  the  need  exists,  this  reserve  can  be  easily  reactivated  ty  oximes  such 
as  2-fAM  choloride,  which  mcy  only  successfully  reactivate  a  small  portion 
of  the  enzyme  inhibited  ty  the  or ^no phosphate  nerve  agents. 

The  major  thrust  of  our  research  over  the  past  8  years  has  been  to 
stucty  the  effects  on  vision  performance  and  general  performance  for  complex 
military  related  tasks  of  each  of  the  currently  available  antidotes 
(atropine  and  2-PAM  chloride),  both  in  isolated  doses  and  in  combination. 
Initially,  our  research  was  also  directed  at  the  effects  of  benactyzine 
hydrocholoride,  an  early  candidate  f  or  antidote  treatment.  Our  studies 
were  intended  to  provide  a  solid  data  base  for  predicting  answers  to  very 
practical  questions  of  soldier  performance  in  the  field  For  example,  will 
soldiers  be  able  to  function,  and  if  so  with  what  level  of  efficiency?  How 
long  will  they  be  affected  by  the  combined  drugs  or  ary  of  the  drugs  taken 
in  isolation?  Are  there  tasks  that  they  should  not  undertake?  Are  there 
ways  in  which  their  tasks  can  be  structured  to  minimize  the  effects  of 
these  drugs?  How  long  will  performance  be  altered  following  a  particular 
dose  or  dose  combi  ration?  Three  broad  categories  of  function  were  studied 
First,  physiological  functions  such  as  pulse  rate  and  blood  pressure  were 
followed  for  each  of  the  antidote  treatment  conditions.  Second, 
performance  on  a  f iel d- rel ated  tracking  task  (BLASER)  was  monitored  in 
detail.  Finally,  a  battery  of  vision  and  oculomotor  functions,  known  to  be 
important  in  the  field  situation,  were  tracked  prior  to  and  following 
antidote  treatment. 
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While  a  great  deal  is  known  about  the  action  of  systemically 
introduced  atropine  related  to  surgery  and  the  general  pharmacological 
effects  of  atropine  in  hlocking  the  action  of  acetylcholine,  far  less  is 
known  about  systemic  atropine  effects  on  vision  and  general  performance.  A 
few  studies  have  identified  the  effects  of  atropine  on  pupil  function  and 
near  vision  (eg..  Cull um bine,  et  al,  1955;  Mirakhur,  1978;  Headley,  1982). 
These  studies  suggest  that  by  the  time  the  4  mg/70  kg  boty  weic^it  dose  has 
been  reached,  atropine  produces  near  vision  probLans  for  all  individual  a 
However,  much  less  information  is  known  about  the  dose  threshold  for  pupil 
and  accommodation  effects.  Other  vision  functions  such  as  color 
discrimination,  low  contrast  visual  acuity,  contrast  border  detection,  and 
intraocular  pressure  changes  have  not  been  well  studied  previously. 
Furthermore  tracking  performance,  involving  both  fine  oculomotor  and  hand- 
eye  coordination  as  well  as  good  visual  acuity,  has  not  been  systematically 
studied  for  any  of  the  antidote  drugs.  This  latter  task  is  most  clearly 
relevant  to  the  field  situation  and  combines  complex  aspects  of  both  vision 
and  motor  control  important  to  military  performance. 

In  the  first  two  years  of  our  antidote  studies,  we  demonstrated  that 
benactyzine  hydrocholoride  produced  sigiificant  losses  in  visual  fmctioa 
The  drug-induced  changes  were  rapid  in  onset  and  were  accompanied  ty  short¬ 
term  memory  loss  and  general  malaise.  The  observed  vision  changes  combined 
with  altered  motivation  and  short-term  memory  could  be  expected  to 
seriously  interfere  with  performance  (Brown  et  al,  1982a,  1982b).  We  next 
turned  out  attention  to  intramuscular  atropine.  In  two  separate  contracts 
in  1982  (Contract  EAMD17-80-G-0066)  and  19  83  (Contract  DAMD17-81-e-1216) , 


we  conducted  experiments  involving  a  series  of  visual  functions,  visual 
search  and  tracking  performance  on  the  BLASER  system.  Atropine  doses 
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varied  from  0.25  to  2  mg/70  kg  bocfc'  weight.  The  stuc^  showed  that  atropine 
in  these  doses  had  little  effect  on  those  vision  functions  which  influenced 
general  performance  (Baker  et  al,  1983);  nor  did  it  impair  performance  on 
the  BLASER  tracking  task  or  visual  search  conducted  while  the  subject  was 
in  motion 

In  followup  studies,  in  collaboration  with  LAIR,  we  increased  the  dose 
of  atropine  to  4  mg/70  kg  and  additionally  studied  the  effects  of  2- RAM 
chloride  -  the  oxime  currently  used  in  conjunction  with  atropine.  The 
effects  of  the  three  doses  of  atropine  (0,  2,  4mg/70  kg  body  weight)  were 
reported  in  detail  in  the  Annual  Report  "Effects  of  Atropine  and  2-PAM 
Chloride  on  Vision  and  Performance",  November  1,  19  84  and  also  in 
Baegerstrom- Portnoy  et  al.,  1986.  Ten  subjects  performed  on  the  BLASER 
tracking  task  under  bright  daylight  and  dim  moonlight  ambient  conditions 
after  intramuscular  injections  of  each  of  the  three  dose  levels  of 
atropine.  As  with  our  other  studies,  all  drug  treatments  were  douhle 
masked  Performance  was  measured  prior  to  injection  and  30  and  150  minutes 
following  drug  administration  A  batteiy  of  visual  tests  (visual  acuity, 
contrast  sensitivity,  color  discrimination,  pupil  size,  accommodative 
amplitude  and  intraocular  pressure)  and  physiological  tests  (pulse  rate, 
blood  pressure  and  ER3)  was  also  administered  prior  to  injection  as  well  as 
1.25,  3215,  22  and  46  hours  after  injection.  Both  doses  of  atropine  (2  and 
4  mg)  produced  similar  increases  in  pulse  rate  (35  beats/min)  with  return 
to  baseline  after  4  to  6  hours.  A  long-lasting  and  dose-related  increase 
in  pupil  diameter  and  decrease  in  accommodation  amplitude  with  loss  of  near 
acuity  (1.5  lines  on  acuity  chart)  was  found.  These  functions  returned  to 
baseline  2  days  after  injection.  The  other  vision  functions  measured 
showed  no  change.  Tracking  performance  was  unaffected  ty  the  2  mg  dose  in 
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confirmation  of  our  earlier  studies  (Baker  et  al,  1983).  The  4  mg  dose  of 
atropine  produced  a  statistically  significant  decrease  in  tracking 
performance  2.5  to  3  hours  after  injection  The  time  course  of  changes  in 
tracking  performance  did  not  follow  the  cardiovascular  changes  hut  instead 
followed  a  much  slower  pattern  similar  to  the  vision  changes.  However,  the 
changes  in  vision  function  cannot  explain  the  tracking  performance  loss, 
however,  since  the  tracking  involved  a  distant  visual  target,  while  the 
atropine- induced  changes  produced  degradation  of  near  vision  only.  We 
conclude  that  the  loss  in  tracking  performance  may  rather  be  related  to  the 
extreme  fatigue  and  sedation  caused  fcy  the  4  mg  dose.  The  results  of  this 
phase  of  our  research  were  also  reported  in  the  Fifth  Annual  Bioscience 
Review  in  Oolunbia,  Maryland,  May  1985. 

Since  that  report,  two  additional  phases  of  the  research  have  been 
completed.  The  first  involved  the  study  of  three  dose  levels  of  2-PAM 
chloride.  The  second  was  a  very  extensive  study  involving  the  combined 
doses  of  atropine  (0,  2,  4  mg/70  kg  body  weight)  and  2- PAM  chloride  (0, 
600,  1200  mg/70  kg  body  wei^it).  These  last  two  experiments  are  the  focus 
of  this  final  report.  However,  for  completeness  they  should  be  reviewed 
along  with  the  detailed  findings  of  the  1984  Annual  Report  (Contract  No. 
DAMD17-83-C-3198).  Appendix  4  summarizes  the  anticholinergic  drug 
experiments  conducted  under  Army  contracts  ty  this  group  between  1978  and 
1986  mder  the  principal  investi^torship  of  A  Jam  pal  sky,  M.D. 

The  same  battery  of  tests  administered  for  the  isolated  doses  of 
atropine  (19  84  Annual  Report,  Contract  No.  DAMD17-83-C-319  8)  were  also 
administered  to  eight  volunteers  after  injection  of  2-EAM  chloride  in  doses 
up  to  1200  mg/70  kg  body  weight.  Tracking  performance  and  all  visual 
functions  were  unaffected  by  both  doses.  Pulse  rate  and  diastolic  hlood 
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pressure  were  unaffected  while  systolic  blood  pressure  shewed  a  small  but 
significant  increase  after  the  1200  mg  dose.  All  of  these  results  are 
presented  in  detail  in  this  final  report.  In  the  much  larger  study 
reported  in  this  document,  the  protocol  included  the  effects  of  comhined 
doses  of  atropine  and  2- BAH  chloride  on  BLASER  tracking  performance,  a 
battery  of  vision  tests  and  evaluation  of  short  and  long  term  memory  as 
well  as  on  physiological  function.  A  complete  time  aourse  of  drug  effects 
was  determined  by  repeating  all  measures  prior  to  injection  and  several 
times  after  injection  including  the  following  days.  Nine  different  drug 
doses  were  administered  to  ten  volunteers.  Surprisingly,  the  results 
suggests  significant  synergism  between  atropine  and  2 -BAH  chloride  at  the 
higher  doses.  Hie  combination  of  4  mg  atropine  and  1200  mg  2-fAM  chloride 
results  in  cardiovascular  and  visual  side-effects  that  show  considerably 
more  changes  and  last  longer  than  atropine  alone.  This  result  is  very 
surprising  considering  that  we  have  previously  shown  that  2- BAM  chloride 
alone  produces  no  effects  on  either  the  cardiovascular  system,  the  visual 
system  or  tracking  performance  To  our  knowledge,  there  are  no  previous 
reports  of  effects  of  the  combination  of  atropine  and  2-BAM  chloride  in 
these  doses.  However,  two  reports  on  cardiovascular  effects,  tanperature 
and  sweat  rate  suggest  that  2  mg  of  atropine  in  combination  with  600  mg  of 
2-BAM  chloride  shewed  relatively  little  synergism 

We  believe  the  results  presented  here  in  this  final  report  provide  an 
enormous  data  base  for  other  investieptors  interested  in  the  separate  and 
combined  doses  of  atropine  and  2-EAM  chloride.  Because  of  this  anticipated 
interest,  we  include  detailed  tables  of  test  results  for  the  many  drug 


conditions. 


EXPERIMENT  I  -  2-EAM  Ott/KIDE 


METHODS 

Eight  subjects  participated  in  the  study.  All  were  Caucasian  males 
between  the  ages  of  21  and  31.  The  average  age  was  27  years.  They  ranged 
in  weight  from  59  to  84  kg  with  a  mean  of  74  kg.  All  were  high  school 
graduates  and,  on  average,  had  completed  4  years  of  college.  Many  had 
attended  college  (average,  15.4  years  of  education).  Seven  of  the  eight 
were  occasional  users  of  alcohol  and  marijuana;  one  subject  was  a  frequent 
user  of  marijuana. 

Our  subjects  were  asked  to  refrain  from  all  other  drugs  during  the 
experiment  (including  alcohol  and  coffee).  In  addition,  they  did  not  smoke 
ary  marijuana  for  at  least  2  weeks  prior  to  the  start  of  the  experiments. 
We  verified  that  they  were  not  using  ary  drugs  by  performing  urinalyses  on 
each  of  the  3  days  that  we  gave  them  injections.  All  subjects  provided 
urine  samples  while  in  the  laboratory  at  Letterman  Army  Institute  of 
Research  (LAIR)  on  the  drug  test  days. 

The  urine  samples  were  tested  with  the  Syva  semi -quantitative 
Emit/cLa.u.  assay  system.  The  Emit/d.a.u.  assay  detects  50  ng/ml  or  more 
ll-nor-delta-9-THC-carboxylic  acid  or  analyte  equivalents,  with  fewer  than 
5%  false  negative  or  false  positive  results. 

All  subjects  oompleted  a  health  history  questionnaire  (see  Appendix  1) 
and  a  drug  use  history  form  (Appendix  2).  The  subjects  received  complete 
eye  examinations,  including  measurement  of  visual  acuity  with  and  without 
correction,  phorias  at  20  feet  and  40  cm,  accommodative  amplitude,  color 
vision,  stereopsis,  direct  and  consensual  pupil  responses,  intraocular 
pressure  by  non-contact  tonometry,  fundus  examination  by  direct 
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ophthalmoscopy  and  examination  of  the  globe  using  biomicroscopy.  Blood 
pressure,  pulse  and  weight  were  measured.  The  subjects  were  then 
interviewed  by  a  psychiatrist  and  determined  to  be  in  good  mental  and 
physical  health.  The  subjects  signed  informed-consent  forms  to  participate 
in  the  study  and  received  a  copy  of  the  experimental  subjects'  bill  of 
rights. 

During  a  2  week  period,  each  subject  received  three  injections,  one 
each  of  saline,  600  mg  of  2-PAM  Cl/70  kg  body  weight  and  1200  mg  of  2-PAM 
0/70  kg  body  weight.  Injections  were  spaced  72  hours  apart  to  allow  all 
physiological  functions  to  return  to  baseline,  eliminating  any  side  effects 
that  may  have  been  caused  by  the  previous  injection.  All  drug 
administration  was  double  blind,  according  to  a  Latin  square  design.  Only 
the  physician  who  gave  the  intramuscular  injections  was  aware  of  the  dose. 


BLASER 

The  BLASER  simulator  includes  a  viscous-damped  designator  tracking 
device  which  is  mounted  in  a  sandbag  bunker.  The  tracking  device  opens 
onto  a  scale  model  desert  terrain  through  a  porthole  in  the  front  of  the 
bunker.  A  scale  model  tank,  with  an  infra-red  light  emitting  diode  (LED) 
mounted  on  the  side,  moves  in  a  fixed  arc  at  a  simulated  distance  of  1  km 
and  a  constant  angular  velocity  of  5  rarad/sec.  The  tank  scene  is  imaged  by 
a  television  camera  which  is  mounted  coaxially  with  the  optics  of  the 
designator,  with  the  LED  signal  providing  a  reference  point  to 
electronically  monitor  tracking  performance.  Reduced  ambient  lighting 
conditions  were  simulated  by  inserting  a  3.6  neutral  density  filter  in  the 
optical  pathway.  The  average  terrain  lumi ranee  without  the  filter  was  340 
od/rn^  and  with  the  filter,  0J85  od/n?.  Separate  horizontal  and  vertical 


axis  tracking  scores  were  computed  for  each  trial,  based  on  the  standard 
deviation  of  the  mean  absolute  angular  tracking  error  expressed  in 
microradians.  These  tracking  scores  were  averaged  over  ten  triads  for  each 
session. 

Each  volunteer  was  shown  the  BLASER  area,  and  the  nature  of  the 
tracking  task  was  explained  to  him.  E^ch  participant  then  began  two  days 
of  practice.  The  first-day's  practice  entailed  11  1-minute  tank  tracking 
trials  under  high  ambient  light  conditions  and  another  11  trials  under  dim 
ambient  light  conditions.  During  each  1  minute  tried,  the  tank  moved  back 
and  forth  four  times  along  the  fixed  cure.  There  was  approximately  1  minute 
between  trials  and  a  10  minute  low  light  adaptation  period  preceding  the  11 
dim  light  triads;  during  this  time  the  subject  sat  in  the  darkened  bunker. 
After  each  tracking  episode,  summary  information  was  given  to  the  subject, 
in  the  form  of  a  percent  time-on-target  score  and  a  horizontal  error  score 
to  provide  performance  feedback. 

On  the  second  day,  three  practice  sessions  consisting  of  ten  15  second 
triads  under  bright  lights  and  ten  under  dim  light  conditions  were  given. 
Again,  the  approximate  time  between  trials  was  1  minute,  and  a  10  minute 
low  light  adjustment  period  preceded  the  dim  light  trials. 

The  day  following  the  two  training  days  was  the  first  of  three  drug 
test  days.  On  each  day,  three  tracking  sessions  were  given,  and  each 
session  consisted  of  ten  trials  conducted  first  under  bright  light  and  then 
ten  trials  under  dim  light  conditions. 

Following  the  first  session  of  each  experimental  day  and  30  minutes 
before  the  second  session,  the  2 -PAM  Cl  (or  placebo)  was  given  by 
intramuscular  injection  in  the  upper  leg.  The  second  tracking  session  was 
then  started  30  minutes  after  the  injection,  and  was  followed  by  a  rest 


period.  The  third  session  for  the  day  was  begun  150  minutes  after  the 
injection. 

On  experimental  days,  the  subjects  wore  disposable  electrocardiogram 
(EKG)  electrodes  and  had  their  EKGs  continuously  monitored  while  they 
performed  the  BLASER  tracking  task.  The  EKGs  were  displayed  on  an 
oscilloscope  for  monitoring  and  also  recorded  on  FM  tape. 

Separate  analyses  of  variance  (ANCVAs)  were  oomputed  for  horizontal 
and  vertical  tracking  scores  and  for  bright  and  dim  lighting  conditions, 
using  the  BMDP-4V  computer  program  (Dixon  and  Brown,  1983).  The  "raw" 
tracking  scores  were  not  normally  distributed  and  were,  therefore,  log- 
transformed  before  the  ANCVAs  were  performed.  The  experimental  design  was 
set  up  as  a  2  (light  level)  X  3  (dose)  X  3  (time)  factorial  design  with  a 
no-dose  (control)  group. 

In  addition  to  the  BLASER  tracking,  a  series  of  visual  and 
physiological  functions  were  measured  to  evaluate  the  drug  effects.  Each  of 
the  tests  listed  below  was  administered  five  times  for  each  injection,  once 
at  45  minutes  before  injection  and  four  times  following  injection  (at  75 
minutes,  195  minutes,  22  hours  and  46  hours). 

1.  Distance  Visual  Acuity.  Low  Contrast: 

The  subject  monocularly  viewed  and  read  the  printed  low  contrast  (10%) 
Bailey-Lovie  eye  chart  at  a  distance  of  6  m,  while  wearing  his  habitual 
correction.  The  test  score  was  determined  by  the  total  number  of  letters 
identified  correctly  on  each  chart.  High  contrast  acuity  was  not  measured 
since  preliminary  pilot  studies  in  two  volunteers  injected  with  1200  mg  2- 
PAM  Q  failed  to  show  any  change  in  acuity.  The  low  contrast  chart  is  more 
sensitive  to  minor  alterations  in  contrast  detecting  mechanisms  and  was 


chosen  for  that  reason. 

2.  Near  Visual  Acuity.  U&  Contrast: 

At  a  distance  of  40  cm,  the  subject  monocularly  viewed  and  read  the 
low  contrast  (10%)  Bailey  near  acuity  charts  under  illumination  of  861  lux. 
The  score  was  determined  by  the  total  number  of  letters  identified 
correctly. 

3.  Pupil  Size: 

The  diameter  of  the  pupil  of  each  eye  was  measured  with  a  millimeter 
ruler  under  illumination  of  861  lux.  This  method  is  accurate  to  0.5  mm  and 
was  chosen  for  its  portability  and  reproducibility  during  the  performance 
experiments  at  LAIR. 

4.  Accommodative  Amplitude: 

With  the  fellow  eye  covered,  the  subject  brought  a  finely  detailed 
target  toward  the  habitually  corrected  eye  until  the  target  "first  appeared 
blurred."  The  distance  between  the  target  and  the  spectacle  plane  was 
measured.  Three  measurements  were  taken.  The  test  was  conducted  under 
illumination  of  861  lux. 

5.  jCqIqi  vision: 

The  De saturated  D-15  Color  Vision  Test  was  adninistered.  The  number 
of  errors  made  was  recorded.  A  "color  confusion  index"  was  calculated 
based  on  distance  traveled  in  CIE  uniform  color  space  (Huie  et  al,  1984). 
Young  adults  with  normal  color  vision  generally  produce  a  perfect  score  on 
this  test,  i.e.,  a©  errors. 

The  following  physiologic  measures  were  administered  three  times  for 
each  injection  (45  minutes  pre-injection?  75  and  195  minutes  post¬ 
injection).  In  addition,  Tiigh"  rating  was  requested  from  each  subject  at 
15  min  post-injection. 


o  Blood  pressure 
o  Pulse  rate 

o  Subjective  checklist  of  symptoms  and  their  severity 
(Appendix  3) 

o  Subjective  "high"  rating 


TRACKING  SCORES  (MICRO-RADIANS) 


RESULTS 


The  results  clearly  show  that  tracking  performance  is  unaffected  by 
j  w  intramuscular  injection  of  2- PAM  Cl  up  to  1200  mg.  None  of  the  minor 

deviations  from  a  straight  line  shown  in  the  figure  is  statistically 
significant  either  by  ANCVA  performed  on  the  log  transformed  scores  or  by 
|  non-par ametric  Walsh  test. 

I  All  the  results  of  the  physiologic  and  visual  measurements  were 

subjected  to  analysis  by  the  non-parametric  Walsh  test.  This  test  compares 
j%  each  subject's  result  before  injection  to  his  own  results  after  injection. 

In  the  following  discussion  of  these  results,  "significance"  refers  to  a 
i  probability  on  the  Walsh  test  of  less  than  0.05,  and  in  most  cases  less 

|  ^  than  0.01. 

Physiologic  Measures 

No  statistically  significant  changes  in  pulse  rate  were  noted  after  2- 
_  PAM  Cl  injection.  Figure  2  shows  the  result;  the  small  change  seen  a  few 

hours  after  injection  is  also  seen  after  placebo  and  does  not  represent  a 
drug  effect. 
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TIME  AFTER  INJECTION  CHPS) 


Figure  2.  The  time  course  of  pulse  rate  (beats/min)  shown  for  two 
doses  of  2-PAM  Cl  (600  and  1200  mg/70  kg)  and  placebo  (N  =  8). 


Each  subject  was  asked  several  times  during  the  day  to  rate  his  state 
of  intoxication  on  a  scale  of  0  to  100,  where  0  is  "normal"  and  100  is  as 
"high"  as  subject  has  ever  been  on  any  drug  or  drug  combination.  No 
significant  change  in  ^iigh"  rating  was  seen  with  either  dose. 


Figure  3  shows  the  changes  in  blood  pressure  produced  by  2-EAM  CL  Systolic 
blood  pressure  (in  the  upper  panel)  shows  a  small  but 

statistically  significant  increase  at  both  the  195  minutes  and  24  hour 
measurroent  time  after  injection  of  1200  mg  2-PAM  Cl.  The  increase  is 
about  12.5  mm  Hg.  The  lower  dose  does  not  produce  any  statistically 
significant  changes.  Diastolic  blood  pressure  (in  the  lower  panel)  is 
unaffected  by  2-BAM  CL 

Vision  Measures 

No  changes  in  distance  and  near  visual  acuity  for  low  contrast 
targets  were  observed  for  either  dose  of  2-PAM  Cl  (see  Figure  4).  The 
subjects  did  not  report  any  noticable  change  in  vision  either  at  distance 
or  near  on  the  subjective  questionnere. 

Pupil  Size 

The  results  of  the  pupil  diameter  measurements  are  shown  in  Figure  5 
(upper  panel)  for  both  doses  and  placebo.  The  graph  clearly  shows  that  the 
pupils  are  unaffected  by  the  drug;  no  statistically  significant  changes 
were  found. 

Accommodative  ability,  expressed  as  the  nearest  point  of  clear  vision, 
is  also  clearly  unaffected  by  the  drug,  as  shown  in  the  lower  panel  of 
Figure  5. 


H _ H  2 -PAM  CL  12O0MC/70KC 

L - L  2-PAM  CL  000MC/70KC 

P  P  PLACC0O 


0  4  •  12  18  2*  24 


TIME  AFTER  INJECTION  <HRS> 


H _ H  2 -PAM  CL  1200NC/70KC 


L - L  2— PAM  CL 


P  P  PLACEBO 


0  4  •  12  10  20  24  28  S2 


TIME  AFT1P  INJECTION  <HPS> 


Figure  4.  Snellen  visual  acuity,  measured  using  Bailey^Lovie  low 
(10  %)  contrast  chart  at  a  6  m  test  distance  (upper  panel)  and  at 
a  40  cm  test  distance  (lower  panel),  as  a  function  of  time  after 
injection  of  2-PAM  Cl  (0,  600  and  1200  mg/70  kg;  N=8).  The 
ordinate  scale  represents  number  of  letters  correctly  identified. 
Each  line  has  5  letters;  55  =  20/20. 


a.*. 
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Figure  5.  The  time  course  of  drug-induced  changes  in  pupillary 
diameter  (upper  panel)  and  accommodative  ability  (nearpoint  in 
cm;  lower  panel)  produced  by  intramuscular  injections  of  2-PAM  Q 
(0,  600,  and  1200  mg/70  kg).  The  measurements  were  performed 
under  moderate  photopic  illumination  of  861  lux  (N  «  8). 


Color  Vision 

We  used  the  desaturated  D-15  cap  test  as  a  measure  of  color  vision. 
This  test  measures  color  confusion  and  has  been  shown  to  be  sensitive  to 
changes  in  retinal  function  in  disease  (Adams,  et  al,  1982).  We  calculated  a 
color  confusion  index  based  on  distance  traveled  in  CIE  uniform  color 
space.  No  significant  change  was  produced  by  either  dose  of  2-PAM  CL. 

Subjective  Estimate  £f  Pain 

During  the  pilot  study  which  preceded  the  main  experiment  involving  2- 
PAM  Cl,  we  found  that  the  subjects  complained  that  the  injections  of  2-PAM 
Q  were  painful.  We,  therefore,  moved  the  injection  site  from  the  upper  arm 
to  the  upper  leg,  with  the  aim  of  reducing  the  pain.  In  addition,  we  asked 
each  subject  participating  in  the  main  experiment  to  rate  the  pain  at  the 
injection  site  on  a  scale  of  0  to  4,  where  4  represents  maxim imum  pain.  The 
results  of  this  subjective  rating  are  shown  in  Figure  6.  The  highest  pain 
rating  occurred  for  the  1200  mg  dose  75  minutes  after  injection  with 
recovery  the  following  day,  22  hours  after  injection.  The  subjects 
complained  about  the  pain  in  their  legs  and  made  the  comment  that  the  pain 
was  severe  enough  that  their  concentration  was  affected. 
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Figure  6.  The  time  course  of  subjective  rating  of  pain  produced 
by  0,  600  and  1200  rog/70  kg  body  weight  2-PAM  Q  (N=8). 


SUMMARY  2- RAM  CHLORIDE 

The  results  of  this  stud/  demonstrate  that  intra-muscular  injection  of 
2- PAM  Cl  in  doses  up  to  1200  mg/  70  kg  body  weight  produces  minimal  or  no 
changes  in  tracking  performance,  visual  function  or  cardiovascular 
function.  The  only  statistically  significant  change  was  a  small  (12.5  mm 
HG)  increase  in  systolic  blood  pressure  195  minutes  after  injection.  The 
most  noticeable  side-effect  was  long-lasting  pain  at  the  injection  site. 
The  lack  of  drug  effect  on  any  of  the  functions  measured  was  predictable 
from  the  pharmacology  of  2 -PAM  CL  The  drug  is  supposed  to  reactivate  the 
enzyme  cholinesterase  which  has  been  bound  by  exposure  to  organophosphate 
agents.  Since  the  subjects  participating  in  this  experiment  had  not  been 
exposed  to  any  agents  and  did  not  have  any  bound  cholinesterase,  2-PAM  Cl 
did  not  have  any  effect.  The  small  increase  in  systolic  blood  pressure  may 
have  resulted  from  a  noradrenergic  effect  of  2-EAM  Q. 


EXPERIMENT  II  -  ATROPINE 


The  exact  same  battery  of  tests  of  tracking  performance,  visual 
function  and  cardiovascular  function  were  administered  in  a  separate 
experiment  involving  10  young  male  volunteers  given  three  intr a -muscular 
injections,  one  each  of  saline,  2  mg  atropine/70  kg  body  weight  and  4  mg/70 
kg  body  weight.  All  drugs  were  administered  double  blind  according  to  a 
Latin  square  design.  The  details  of  this  experiment  can  be  found  in  the 
annual  report  of  Contract  No.  DAMD17-83-G-3198,  1984,  and  in  Haegerstrom- 
Portnoy,  et  al.  (1986,  ).  The  results  of  the  study  demonstrated 

that  a  systemic  dose  of  atropine  in  a  4  mg  dose  produces  a  statistically 
significant  loss  of  tracking  performance  on  the  BLASER  tracking  task.  The 
performance  loss  occurred  a  relatively  long  time  after  injection  for  both 
light  and  dim  ambient  lighting  conditions  and  was  significantly  reduced 
only  at  the  tracking  session  which  began  2.5  hours  after  injection.  At  this 
late  tracking  session,  the  subjects  given  4  mg  of  atropine  produced  about  a 
75  %  increase  in  the  tracking  errors  (defined  as  the  standard  deviation  of 
the  absolute  tracking  errors)  both  in  the  light  and  the  dark. 

The  4  mg  dose  of  atropine  did  not  produce  any  more  cardiovascular 
effect  than  the  2  mg  dose,  either  on  pulse  rate  or  blood  pressure, 
indicating  that  the  2  mg  dose  already  produces  vagal  block.  The 
cardiovascular  effects  of  atropine  were  reflected  in  the  subjects' 
estimates  of  intoxication  which  followed  the  same  time  course  as  the  pulse 
rate  changes  and  also  showed  no  difference  in  peak  effect  for  the  two  doses 
of  atropine.  These  measures  of  intoxication  returned  to  within  baseline 
levels  4-5  hours  after  drug  injection. 

The  visual  side -effects  showed  a  much  slower  time  course  and 
demonstrated  more  changes  with  the  higher  dose.  Both  pupil  size  and  lens 


accommodation  changes  showed  signs  of  the  drug  up  to  48  hours  later.  The 
combination  of  dilated  pupils  and  decreased  focusing  ability  at  near 
produced  significant  changes  in  near  visual  acuity  for  the  4  mg  dose  in 
this  group  of  young  men.  Distance  vision  was  unaffected  by  atropine  as 
expected. 

The  time  course  of  the  various  measures  are  shown  as  percent  change 
from  baseline  for  the  4  rog  atropine  dose  in  Figure  7.  The  figure  shows 
results  for  horizontal  tracking  errors  in  the  dbrk  ambient  condition,  pulse 
rate,  subjective  "high"  rating,  pupil  size  and  lens  accommodation.  The 
increase  in  tracking  errors  clearly  follows  a  similar  time  course  to  the 
visual  changes  and  does  not  follow  the  pulse  rate  or  "high*  rating.  We 
speculate  that  the  drug-induced  fatigue,  which  is  a  very  apparent  side 
effect  of  atropine,  contributed  to  the  loss  of  tracking  perf ormance.  The 
tracking  was  done  at  optical  inifinity  and  we,  therefore,  do  not  think  that 
the  visual  side-effects  contributed  to  the  tracking  loss  since  the  distance 
vision  measures  were  imaffected  by  the  drug. 
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Figure  7.  The  average  percentage  change  in  function  after  a  4  mg 
dose  of  atropine  is  shown  as  a  function  of  time  after  injection 
for  several  measures:  A=accommodation;  P=pulse  rate;  I>=pupil 
size;  H=subjective  "high"  rating;  T=tracking  scores  under  dim 
ambient  illumination;  N=10. 


The  atropine  study  showed  that  young  men  can  perform  a  hand-eye 
tracking  task  while  under  the  influence  of  atropine  up  to  4  mg  even  though 
their  performance  efficiency  decreased.  The  2 -PAM  Cl  study  showed 
absolutely  no  effect  of  that  drug  on  tracking  performance.  We  would, 
therefore,  anticipate  that  the  combi  ration  of  the  two  drugs  should  produce 
no  further  changes  than  atropine  alone. 
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EXPERIMENT  III  -  COMBINATION  STUDY 

Sib -tacts  and  Drug  Administration 

Ten  male  volunteers  participated  in  this  study.  They  varied  in  age 
between  22  and  33  years  of  age,  27  being  the  average.  They  ranged  in  weight 
from  141  to  177  lbs  (average  154.2  lbs).  All  were  high  school  graduates  and 
most  had  attended  a  few  years  of  college  (average  13.7  years  of  education). 
All  volunteers  were  light  users  of  alcohol,  four  of  them  used  marijuana 
infrequently  while  the  rest  did  not  use  the  drug.  Only  one  person  smoked 
cigarettes. 

The  volunteers  were  told  not  to  use  any  drugs  during  the  period  of 
experimentation  (including  alcohol,  tobacco  or  caffeine).  In  addition,  they 
did  not  smoke  any  marijuana  at  least  two  weeks  prior  to  the  experiment. 
Urine  testing  for  THC  was  performed  on  each  of  the  nine  drug  days.  No 
positive  results  were  found  at  any  time. 

All  volunteers  completed  a  health  history  questionnaire  (Appendix  1) 
and  a  drug  use  form  (Appendix  2).  Each  subject  received  a  complete  eye 
examination  as  well  as  measurement  of  blood  pressure  and  pulse  rate.  The 
subjects  were  then  interviewed  by  a  psychiatrist  and  found  to  be  in  good 
mental  and  physical  health.  Each  volunteer  signed  a  consent  form  and 
received  a  copy  of  the  experimental  subjects'  bill  of  rights. 

During  a  period  of  5  weeks,  each  subject  received  9  dose  combinations 
of  atropine  and  2-PAM  CL  The  drugs  were  given  in  intra-muscular  injections 
in  the  upper  thigh.  Each  drug  day,  two  injections,  one  in  each  thigh  were 
given. 


The  doses  were: 


1.  Double  placebo  (saline) 

2.  600  mg/70  kg  2 -PAW  Q  and  placebo 

3.  1200  mg/70  kg  2-PAM  CL  and  placebo 

4.  2  mg/70  kg  atropine  and  placebo 

5.  4  mg/70  kg  atropine  and  placebo 

6.  2  mg/70  kg  atropine  and  600  mg/70  kg  2- PAM  Cl 

7.  2  mg/70  kg  atropine  and  1200  mg/70  kg  2-RAM  Q 

8.  4  mg/70  kg  atropine  and  600  mg/70  kg  2-RAM  Q 

9.  4  mg/70  kg  atropine  and  1200  mg/70  kg  2-RAM  Q 

Injections  were  spaced  72  hours  apart  to  allow  all  drug  effects  to 
dissipate  and  all  measured  functions  to  return  to  baseline.  All  drug 
administration  was  double-masked,  according  to  a  Latin  square  design.  Only 
the  physician  who  gave  the  injections  was  aware  of  the  dose. 


COMBINATION  STUDY  METHODS  I 


Visual  Functions 

The  following  visual  functions  were  measured  30  minutes  before  drug 
injection  and  at  five  times  after  injection;  105  min,  270  min,  345  min,  24 
hours  and  48  hours: 

1.  Distance  Visual  Acuity,  High  and  Lew  Contrast 

2.  Near  Visual  Acuity,  High  and  Low  Contrast 

3.  Pupil  Size  and  Response 

4.  Accommodative  Amplitude  in  Primary,  Up  and  Down  Gaze 

5.  Color  Confusion  (De saturated  D-15) 

6.  Stereopsis 

In  addition,  specialized  tests  of  visual  function  were  measured  30 
minutes  prior  to  injection  and  110  and  270  minutes  after  injection.  These 
include: 

1.  Color  Matching 

2.  Color  Temporal  Response 

3.  Blue  oone  Increment  Thresholds 

4.  Green  cone  Increment  Thresholds 

5.  Red  cone  Increment  Thresholds 

6.  Flicker  Sensitivity 


The  following  physiological  measures  were  taken  90  minutes  prior  to 


injection  and  at  the  noted  tiroes  after  injection  (15,  30,  45,  60,  70,  80, 
90,  180,  210,  220,  230,  240,  360  min,  24  hours  and  48  hours): 

1.  Pulse  rate 

2.  Systolic  Blood  Pressure 

3.  Diastolic  Blood  pressure 


Each  subject  offered  subjective  ratings  of  pain  at  the  injection  site 
and  "high"  rating  at  the  following  times:  60  min  before,  15,  30,  45,  180, 
and  360  minutes  after  drug  injection,  and  also  24  and  48  hours  after 
injection. 

1.  Subjective  "high"  rating 

2.  Pain  rating 

Cognition  and  memory  tests  were  also  administered  at  the  times 
indicated  next  to  each  function  below: 

1.  Stroop  test: 

-105,  +45,  +170  min,  24  hours  and  48  hours 

2.  5  Item  Acquisition  and  Recall: 

+180  min,  (acquisition),  +185  min,  24  hours,  48  hours  (recall) 

3.  Short  Story  Acquisition  and  Recall: 

+180  min,  (acquisition),  +185  min,  24  hours,  48  hours  (recall) 

4.  Controlled  Oral  Word  Association: 

+180  min,  24  hours,  48  hours 

5.  Digit  Span-Forward  and  Backward: 

+180  min,  24  hours,  48  hours 

6.  PAS  AT: 

+180  min 
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METH0C6- COMBINATION  STUDY 


BLASER 


The  BLASER  simulator  described  in  the  2-PAM  Cl  methods  section  was 
slightly  modified  for  the  combination  experiment.  In  all  previous  studies, 
the  scale  model  tank  moved  horizontally  with  a  fixed  angular  velocity.  In 
order  to  make  the  tracking  task  more  difficult,  the  track  was  rebuilt  to 
include  three  equi-distant  hills.  The  use  of  the  hills  changes  the  task 
from  involving  only  horiontal  motion  and  also  introduces  variable  velocity. 
The  scale  model  tank  moved  at  a  simulated  distance  of  1.2  km  at  an  average 
velocity  of  5.6  mrad/s  (16  miles/hour).  The  tank  started  moving  out  of  view 
of  the  subject,  whose  task  it  was  to  swing  the  designator  tracking  device 
onto  the  target  on  the  tank  and  push  a  button  indicating  that  he  had 
acquired  the  target.  This  acquisition  time  was  computed  for  each  trial,  in 
addition  to  horizontal  and  vertical  tracking  scores,  defined  as  the 
standard  deviation  of  the  mean  absolute  tracking  error  in  micro -radians. 
Tracking  was  performed  under  two  ambient  light  levels  as  before  (340  and 
0.085  cd/m^. 

The  same  sequence  of  training  was  used  for  the  combination  experiment 
as  previously  used  for  both  the  atropine  alone  and  2-PAM  Q  alone  studies. 
Each  subject  underwent  two  days  of  practice;  the  first  day  involved  11  1 
minute  trials  each  for  light  and  dim  conditions.  The  second  day  of 
training  followed  the  exact  same  time  protocol  as  each  of  the  subsequent 
drug  days.  Each  tracking  session  consisted  of  10  15-second  trials  in  the 
light  condition,  followed  by  a  5  minute  low-light  adjustment  period  and 
then  smother  10  15-second  trials  under  dim  ambient  conditions.  After  each 
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tracking  trial,  summary  information  was  given  to  each  subject  in  the  form 
of  percent  time  on  target,  error  score  and  acquisition  time.  Each  subject 
participated  in  three  tracking  sessions  each  day  -  one  session  prior  to 
drug  injection,  one  session  which  began  60  minutes  after  drug  injection, 
and  the  final  session  which  started  210  minutes  following  drug  injection. 
Each  tracking  session  lasted  between  30-40  minutes.  These  testing  times 
were  chosen  to  "fill  in"  the  gaps  in  the  time  course  of  atropine  effects  on 
tracking  based  on  our  previous  experience  involving  BLASER. 

On  experimental  days,  the  subjects  wore  disposable  ERG  electrodes  and 
had  their  ERG  continuosly  recorded.  The  horizontal  and  vertical  tracking 
scores  and  the  acquisition  times  were  analyzed  by  the  method  of  paired 
comparisons  t-test  (Bailey,  1981).  Each  subject's  score  prior  to  drug 
injection  was  subtracted  from  his  score  after  injection  and,  in  addition, 
the  change  in  tracking  score  on  the  day  each  subject  received  placebo  was 
subtracted  out  individually.  We  then  tested  to  see  of  the  average  drug- 
induced  change  in  tracking  score  or  acquisition  time  was  significantly 
different  from  zero.  Even  though  the  tracking  scores  themselves  were  not 
normally  distributed,  the  difference  in  the  tracking  scores  post-pre  drug 
were  more  normally  distributed.  Analysis  of  variance  on  the  log - 
transformed  scores  was  performed  in  addition. 


COMBINATION  RESULTS  I 

BLASER 

Tracking  performance  was  defined  as  the  standard  deviation  of  the 
absolute  angular  tracking  error  in  micro-radians  and  evaluated  for  both 
horizontal  and  vertical  tracking  performance  for  the  light  and  dark  ambient 
lighting  situation.  To  simplify  presentation  of  the  massive  amounts  of 
data  collected  in  this  study,  we  have  chosen  to  show  only  4  of  the  9  dose 
conditions  in  the  figures;  the  results  for  placebo,  1200  mg  2-RAM  Cl,  4  mg 
atropine  and  the  combination  of  4 mg  atropine  and  1200  mg  2-PAM  Cl. 
Detailed  data  tables  showing  all  the  individual  data  for  all  dose  levels 
can  be  found  in  appendix  5.  In  the  following  discussion,  statistical 
significance  refers  to  t  values  having  associated  p  values  less  than  0.05 
using  the  method  of  paired  comparison  with  the  results  for  placebo 
subtracted  out. 

The  time  course  of  horizontal  tracking  performance  for  the  four 
selected  drug  doses  is  shown  in  Figure  8.  The  loss  of  performance  for  4  mg 
in  the  light  at  60  minutes  after  injection  is  significant  as  is  the 
tracking  loss  for  the  combination  dose  at  60  minutes  in  the  light.  2-PAM  Cl 
does  not  affect  tracking  performance  consistent  with  our  previous  results. 
In  the  dark,  the  tracking  performance  is  considerably  worse  and  both  4  mg 
of  atropine  and  the  combination  show  significant  losses  at  the  60  minute 
testing  time.  In  addition,  the  performance  after  the  combination  dose 
remains  significantly  affected  at  the  second  test  time  210  minutes  after 
injection.  The  results  for  1200  mg  2-PAM  Cl  and  placebo  are 
indistinguishable. 


The  combination  appeared  to  produce  more  of  a  loss  in  tracking 
performance  than  the  4  mg  at  or  pine  dose  alone,  suggesting  synergism  between 
atropine  and  2-PAM  CL,  since  2 -PAW  CL  by  itself  dose  not  affect  perfomance 
in  the  least.  We  tested  for  potential  synergism  by  performing  non- 
parametric  analysis  of  variance  (Friedman)  on  the  drug-induced  change  for  4 
mg  atropine  alone,  4  mg  atropine  plus  600  mg  2-PAM  Cl  and  4  mg  atropine 
plus  1200  mg  2-PAM  Cl  for  each  testing  time.  For  the  Friedman  test,  the 
data  are  plaoed  in  a  two-way  table  having  N  rows  representing  subjects  and 
k  columns  representing  doses.  The  data  are  converted  to  ranks  with  the 
scores  in  each  row  ranked  separately.  If  no  synergism  exists,  the 
distributions  of  ranks  in  each  column  should  be  identical,  but  if  synergism 
exists,  the  rank  totals  will  vary  from  column  to  column.  The  Friedman  test 
thus  determines  whether  the  column  ranks  differ  from  each  other.  The 
analysis  revealed  no  significant  synergism  for  the  tracking  task  (but  see 
below  for  vision  functions). 

The  results  for  vertical  tracking  errors  are  shown  in  Figure  9.  for 
both  light  and  dark  conditions  (note  change  in  ordinate  scale).  The 
performance  losses  reach  statistical  significance  only  for  the  210  minute 
test  period  for  both  4  mg  atropine  and  the  combination.  No  synergism  was 
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Figure  8.  The  time  course  of  changes  in  horizontal  tracking 
performance  produced  by  injection  of  4  mg  atropine  (A),  1200  mg 
2- PAM  Cl  (P),  placebo  (0),  and  combination  dose  of  4  mg  atropine 
and  1200  mg  2-PAM  Cl  (C)  (N=10). 
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PERCENT 


Another,  more  gross,  method  for  evaluating  tracking  performance  is  to 
determine  percent  time  on  target.  The  results  are  shown  in  Figure  10  and 
generally  show  the  same  overall  picture  of  decreasing  efficiency  of 
tracking  performance  after  both  4  mg  atropine  and  the  combination.  The 
results  for  the  210  minute  period  are  significantly  different  for  both 
these  drug  doses  for  both  light  and  dark  conditions.  In  addition,  the 
combination  data  in  the  dark  at  60  minutes  is  statistically  significant. 
Acquisition  time,  shown  in  Figure  11,  was  unaffected  by  all  drug  doses. 
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Figure  10.  The  time  course  of  changes  in  tracking  performance, 
determined  by  percent  time  on  target,  produced  by  injections  of  4 
mg  atropine  (A),  1200  mg  2-RAM  Q  (P),  placebo  (0)  and  combination 
dose  of  4  mg  atropine  and  1200  mg  2- PAM  Cl  (C)  (N=10). 
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The  tracking  losses  shown  in  the  previous  figures  appear  to  deteriorate 
as  the  day  goes  on  without  showing  any  signs  of  recovery.  This  picture  is 
misleading,  however.  The  testing  times  for  the  combination  experiment  were 
chosen  to  straddle  the  testing  times  used  in  our  previous  study  with 
atropine  alone.  If  the  tracking  losses  are  converted  to  percent  change 
(since  the  combination  study  tracking  situation  was  quite  different  and  more 
difficult)  and  the  data  on  atropine  effects  are  plotted  for  both  studies, 
the  result  in  Figures  12  and  13  are  obtained.  The  data  points  at  30  minutes 
and  150  minutes  are  from  the  previous  stucfy,  while  the  data  points  at  60  and 
210  minutes  are  from  the  combination  study.  Note  that  these  graphs 
represent  only  the  effects  of  atropine  on  horizontal  tracking  performance. 
The  letter  4  on  the  graphs  show  the  results  for  4  mg  and  the  2  shows  the 
data  for  2  mg  atropine  (placebo=0).  It  is  clear  from  these  composite  graphs 
that  maximum  loss  of  performance  occurs  for  4  mg  atropine  between  2  and  3 
hours  after  injection  (possibly  as  early  as  2  hours).  In  addition,  recovery 
of  performance  is  evident.  The  changes  seen  in  the  2  mg  data  are  not 
statistically  significant.  Comparing  the  results  for  the  light  condition 
with  the  dark  condition,  it  is  clear  that  although  the  maximum  loss  is 
about  the  same  (75  %)  the  percent  losses  for  the  dark  condition  are  higher 
for  the  earlier  test  times.  For  example,  at  60  minutes  the  loss  in  the 
light  is  only  8  %,  while  tracking  performance  in  the  dark  has  deteriorated 
by  40  %. 


To  summarize  the  results  on  BLASER  hand-eye  tracking  performance: 
atropine  produces  significant  loss  of  tracking  efficiency  only  for  the 
higher  4  mg  dose.  2-PAM  Cl  has  no  effect  at  all  on  performance.  The 
combination  of  atropine  and  2-PAM  Cl  is  statistically  the  same  as  4  mg 
atropine  alone,  even  though  the  data  suggests  some  synergism  between 
atropine  and  2- PAM  CL  The  time  course  of  the  effects  peaks  around  2  hours 
after  injection  with  some  recovery  evident  at  the  3.5  hour  testing  period. 


COMBINATION  STUDY  RESULTS  II 


Physiological  Measures 


Pulse  rate 


The  pulse  rate  changes  for  the  four  representative  drug  doses  are 
shown  in  Figure  14.  The  graph  shows  pulse  rate  to  be  elevated  30  minutes 
after  injection  for  both  the  4  mg  atropine  dose  alone  and  for  the 
combination  of  4  mg  atropine  and  1200  mg  2-PAM  Cl.  The  maximum  change 
occurs  around  60  minutes  and  amounts  to  about  30  beats/min.  Similar  changes 
were  seen  in  our  previous  study  where  4  mg  of  atropine  produced  a  maximum 
increase  of  35  beats/min.  Recovery  is  evident  around  4  hours  after 
injection.  All  data  points  for  atropine  alone  and  the  combination  between 
30  minutes  and  4  hours  post  injection  are  statistically  significant.  Pulse 
rate  is  completely  unaffected  by  both  placebo  and  1200  mg  2-PAM  Q  alone, 
consistent  with  the  results  of  our  earlier  study  involving  2-PAM  Q  alone. 
The  change  in  pulse  rate  with  plaoebo  subtracted  out  is  shown  in  the  lower 
panel  of  Figure  14;  this  graph  clearly  demonstrates  the  minor  effect  of  2- 
PAM  Q  and  the  similarity  between  atropine  alone  and  in  combination. 


PULSE  CBEATS/M 


Jiigb  rating 

The  pulse  rate  changes  are  reflected  in  the  subjects  own  estimates  of 
degree  of  intoxication  (Figure  15).  Several  times  during  each  drug  day, 
each  subject  was  asked  to  rate  his  state  of  intoxication  on  a  scale  of  0  to 
100  where  100  represents  as  "high"  as  he  had  ever  been  on  any  drug  or  drug 
combination.  The  ratings  shown  in  Figure  15  are  not  very  high,  indicating 
that  4  mg  atropine  alone  or  in  combination  with  1200  mg  2- PAW  Q  is  not  a 
particularly  intoxicating  drug.  By  comparison,  the  equivalent  of  2  drinks 
of  alcohol  produces  ratings  around  50-60  on  this  scale.  The  time  course  of 
the  high  rating  follows  closely  the  time  course  of  the  pulse  rate  changes 
and  does  not  show  any  difference  between  atropine  alone  or  in  combination 
with  2 -PAM  Cl.  The  small  changes  seen  with  1200  mg  2-PAM  Cl  are  not 
statistically  significant. 
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Figure  15.  The  time  course  of  subjective  rating  of  intoxication 
("high")  produced  by  injection  of  the  four  representative  doses 
(N=10) . 


Systolic  blood  pressure 


Hie  changes  in  systolic  blood  pressure  are  shown  in  the  upper  panel  of 
Figure  16  for  the  four  representative  doses.  Both  1200  mg  2-RAM  Q  and  the 
combination  dose  produce  significant  elevation  of  systolic  blood  pressure 
within  2  hours  of  injection.  The  changes  seen  for  4  mg  atropine  alone  are 
not  statistically  significant  but  some  of  the  variations  in  the  placebo 
data  are,  prompting  us  to  subtract  the  results  for  placebo  from  the  other 
doses.  The  results  are  shown  in  the  lower  panel  of  Figure  16.  The  small 
initial  increase  in  blood  pressure  seen  for  atropine  alone  is  not 
significant  while  the  later  decrease  produced  by  subtracting  out  placebo  is 
statistically  significant  between  3  and  4  hours.  No  significant  increases 
are  found  for  the  1200  mg  2-PAM  Cl  data.  However,  the  combination  of 
atropine  and  2-PAM  Cl  causes  significant  changes  in  systolic  blood 
pressure.  All  five  data  points  between  30  and  90  minutes  post  injection  are 
statistically  significant.  Again,  the  data  suggests  synergism  between  the 
two  drugs.  This  effect  is  more  obvious  in  the  diastolic  blood  pressure 


measurements. 
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Figure  16.  The  time  course  of  changes  in  systolic  blood  pressure 
produced  by  injection  of  the  four  representative  doses  (upper 
panel);  results  after  placebo  data  subtracted  from  other  doses 
(lower  panel)  (1^10). 
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Diastolic  blood  pressure 

The  drug  induced  changes  in  diastolic  blood  pressure  for  4  mg 
atropine,  1200  mg  2-PAM  Cl,  combination  and  placebo  are  shown  in  the  upper 
panel  of  Figure  17.  Atropine  and  2 -BAM  Q  separately  produce  increases  in 
diastolic  blood  pressure  with  slightly  different  time  courses.  The  changes 
for  2-PAM  Cl  are  statistically  increased  between  60  and  90  minutes  post 
injection,  while  the  atropine  induced  elevations  are  significant  between  60 
and  240  minutes.  The  results  for  placebo  have  been  subtracted  out  in  the 
lower  panel  of  Figure  17  to  more  clearly  show  the  drug  induced  changes 
separate  from  diurnal  and  other  non-drug  related  effects  on  blood  pressure. 
There  seems  to  be  some  synergism  between  the  drugs.  For  example,  around  60 
minutes  after  injection,  atropine  alone  produced  an  increase  of  around  12 
mm  Hg  while  2-PAM  CL  produced  a  7  mm  increase;  the  combination  if  additive 
would  be  expected  to  produce  21  mm  increase,  instead  close  to  30  mm  rise  is 
seen  in  the  diastolic  blood  pressure.  In  fact,  Friedman  analysis  of 
variance  performed  using  the  average  data  for  all  time  periods  and  ranking 
results  for  1200  mg  2-PAM  Cl,  4  mg  atropine  and  the  combination  indicates  a 
significant  synergism  between  the  drugs.  The  mechanism  for  this 
interaction  is  not  clear  at  all  and  is,  in  fact,  not  expected  from  the 
pharmacology  for  these  two  drugs.  The  increase  in  diastolic  blood  pressure 
of  30  mm  Hg  did  not  represent  a  health  risk  to  these  subjects  whose 
baseline  pressures  averaged  75  mm  Hg.  However,  if  this  drug  combination 
were  given  to  older  subjects  or  others  who  already  have  increased  diastolic 
pressure,  there  is  cause  for  concern.  The  elevation  in  diastolic  pressure 
was  quite  long  lasting  and  did  not  return  to  baseline  until  5  hours  after 
injection. 
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Figure  17.  {Upper  panel)  The  time  oourse  of  changes  in  diastolic 
blood  pressure  produoed  by  injection  of  the  four  representative 
doses;  (upper  panel)  to  more  clearly  show  the  drug-induced 
changes,  placebo  results  have  been  subtracted  out  (N=10). 


aibiflstiys  £0iD  eating 

Our  previous  experiment  involving  2-PAM  Cl  had  indicated  that  the 
intramuscular  injection  of  this  drug  is  quite  painful.  We,  therefore,  asked 
each  subject  to  rate  pain  at  the  injection  site  on  a  scale  of  0  to  4.  The 
results  are  shown  in  Figure  18.  Atropine  and  placebo  produce  negligible 
effects  while  2-PAM  alone  or  in  combination  causes  the  ratings  to  be 
significantly  elevated  even  6  hours  after  injection.  The  ratings  returned 
to  baseline  the  following  day,  24  hours  after  injection. 


COMBINATION  STUDY  III 

Visual  Acuity 

Distance  (6m)-  High  and  ISft/  contrast. 

Visual  acuity  was  measured  at  6  m  using  the  Bailey- Lovie  acuity  chart. 
This  chart  (see  Fig.  19)  has  five  letters  on  each  row,  geometric  spacing 
between  rows  such  that  each  line  represents  a  size  change  of  0.1  log  MAR 
(minimum  angle  of  resolution).  Snellen  notation  20/20  corresponds  to  log 
MAR  of  0  and  Snellen  20/200  corresponds  to  log  MAR  of  1.0.  This  kind  of 
chart  presents  the  same  task  to  the  subject  at  each  size  -  this  is  not  the 
case  with  standard  Snellen  acuity  charts  that  have  different  number  of 
letters  on  the  lines  depending  on  size.  Acuity  was  measured  using  a  high 
contrast  version  (90  %  contrast)  and  a  low  contrast  version  (10  %).  The  low 
contrast  chart  is  expected  to  be  more  sensitive  to  changes  than  the  high 
contrast  chart.  The  acuity  score  for  each  person  represents  the  total 
number  of  letters  read  correctly  (each  letter  is  worth  0.02  log  MAR). 
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Figure  19.  (Picture  of  high  and  low  contrast  visual  acuity 
chart.) 


The  time  course  of  changes  in  distance  visual  acuity  produced  by  4  mg 
atropine,  1200  mg  2-PAM  Cl,  placebo  and  the  combination  dose  are  shown  in 
Fig.  20a  for  the  high  contrast  chart  and  Fig.  20b  for  the  low  contrast 
chart.  Atropine  alone  and  in  combination  produces  small  but  statistically 
insignificant  changes  in  visual  acuity,  amounting  to  about  a  line  on  the 
acuity  chart.  (The  only  point  that  reaches  significance  is  post  105 
minutes,  4  mg  atropine,  placebo  subtracted  out,  high  contrast,  t=2.81, 
p<0.02).  These  small  changes  may  be  produced  by  increased  spherical 
aberration  caused  by  increases  in  pupil  size.  Placebo  and  1200  mg  2-PAM  Cl 
cause  no  change  at  alL 
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Figure  20a.  The  time  course  of  changes  in  distance  visual  acuity 
produced  by  injection  of  4  rag  atropine,  1200  mg  2-RAM  Cl,  placebo 
and  combination  dose  for  the  high  contrast  chart,  b.  Time  course 
of  changes  in  distance  visual  acuity  shown  for  low  contrast  chart 
(1*10) . 


Visual  Acuity  Near  (40  can)-  High  and  low  contrast 

Near  visual  acuity  was  measured  using  Bailey- Lovie  charts  designed  for 
near  use.  The  testing  distance  was  40  cm  and  testing  was  performed  under 
moderate  phot  epic  illumination  of  860  lux.  The  time  course  of  the  changes 
in  near  visual  acuity  by  the  four  representative  doses  is  shown  in  Figure 
21a  for  the  high  contrast  chart  (90  %  contrast)  and  in  Figure  21b  for  the 
low  contrast  chart  (10  %  contrast).  High  contrast  near  visual  acuity  is 
affected  both  by  4  mg  atropine  alone  and  the  combination.  However,  when 
placebo  is  subtracted  out,  the  change  produced  by  4  mg  atropine  fails  to 
reach  statistical  significance  (t=2.18,  p<.l).  The  loss  of  near  acuity 
(about  4  lines  on  the  chart,  from  the  equivalent  of  20/12.5  to  20/32) 
produced  by  the  combination  is  statistically  significant  at  105  minutes, 
270  and  345  minutes  after  injection.  Recovery  occurs  the  following  day. 
The  drug  induced  changes  in  low  contrast  near  visual  acuity  are 
statistically  significant  up  to  7  hours  after  injection  for  both  the 
atropine  alone  and  the  combination  The  maximum  change  of  about  0.4  log  MAR 
corresponds  to  acuity  changing  from  the  equivalent  of  20/16.5  to  20/40. 
Even  though  it  appears  that  the  combination  produces  more  of  a  change  than 
4  mg  atropine  alone,  this  difference  is  not  significant.  The  loss  of  near 
acuity  is  most  certainly  caused  by  loss  of  acoommodaive  ability  (see  below) 
As  seen  in  the  figure,  2-RAM  Q  and  placebo  produce  no  change  at  all. 


TIME  AFTER  INJECTION  <MR*> 


Figure  21a.  The  time  course  of  changes  in  near  visual  acuity  for 
the  high  contrast  chart  (90%  contrast)  produced  by  injection  of 
the  four  representative  doses;  b.  The  time  course  of  changes  in 
near  visual  acuity  shown  for  low  contrast  chart  (10%  contrast) 


Acomaodative  amplitude  Primary  gaze  (straight  ahead) .  Up-gaze  145  flu  PPtfUr 
oaze  (45 

Accommodation  was  measured  as  the  nearest  point  of  clear  vision  using 
a  small  detailed  target.  The  amplitude  was  measured  three  times  for  each 
gaze  position  and  the  average  taken.  We  measured  accommodative  ability  in 
different  fields  of  gaze,  because  clinical  experience  has  shown  that  people 
often  need  reading  additions  in  the  form  of  bifocals  for  upgaze  before 
they  need  it  for  downgaze.  We  wanted  to  quantify  this  observation,  since 
it  might  be  of  importance  to  pilots  who  need  to  read  instr intents  in  upgaze. 

The  time  course  of  accommodative  amplitude  in  diopters  (100/near  point 
cm)  is  shown  in  Figure  22  a,b  and  c  for  upgaze,  primary  gaze,  and  downgaze 
respectively.  There  is  a  clear  difference  in  baseline  accommodative 
amplitude  upgaze  vs  downgaze  (6.5  D  vs  about  9  D  diopters)  verifying  the 
clinical  observation.  These  accommodative  amplitudes  correspond  to  15.4  cm 
(6.5  D)  and  11.1  cm  (9  D).  Surprisingly,  even  though  the  subjects  had  more 
trouble  accommodating  in  upgaze  prior  to  the  drugs,  more  of  a  loss  in 
diopters  occurred  for  downgaze  than  for  upgaze  (6.2  D  loss  vs  43  D  maximum 
loss  for  the  combination  dose).  Part  of  this  difference  is  caused  by  a 
"ceiling  effect"  since  some  subjects  had  such  a  distant  near  point  in 
upgaze  that  we  were  unable  to  measure  it  (>100  cm=<l  D  of  accommodation). 

For  all  fields  of  gaze,  4  mg  atropine  and  the  combination  dose  produce 
statistically  significant  loss  at  all  time  periods  including  24  hours  after 
injection.  At  the  48  hour  measurement  time,  recovery  has  occurred.  The 
losses  are  quite  substantial  amounting  to  between  4  and  6  D.  For  the  270 
and  the  345  minute  measurement  periods,  4  out  of  6  subjects  had  less  than  1 
D  of  accommodation  after  injection  of  the  combination  dose. 
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Figure  22a.  The  time  course  of  accommodative  amplitude  in 
diopters  (100/near  point  cm)  for  upgaze,  b.  primary  gaze  and  c. 
downgaze  produced  ty  injection  of  the  four  representative  doses 


The  combination  dose  appears  to  produce  more  of  an  effect  than  the  4 mg 
dose  of  atropine  alone  in  all  fields  of  gaze.  This  difference  in  effect  is 
illustrated  in  Figure  23  which  shows  change  in  accommodative  amplitude  (cm) 


We  evaluated  this  apparent  synergism  by  performing  Friedman  analysis  of 
variance  comparing  the  whole  time  course  for  4  mg  atropine  alone,  4  mg 
atropine  plus  600  mg  2-PAM  Cl  and  4  mg  atropine  plus  1200  mg  2-PAM  Cl. 
Significant  synergism  was  found  -  the  combination  of  2-PAM  Cl  and  4  mg 
atropine  produces  more  accommodative  loss  than  4  mg  atropine  alone.  2-PAM 
Cl  alone  produces  no  significant  changes  in  accommodative  ability  as  can  be 
clearly  seen  in  Figure  23.  The  mechanism  for  this  synergism  is  unclear.  2- 
PAM  Cl  has  been  reported  to  have  some  sympathomimetic  effects  (REF).  The 
ciliary  muscle  in  the  human  eye  receives  primarily  cholinergic  innervation 
but  also  receives  a  very  small,  with  less  than  1  %  of  ciliary  fibers 
receiving  a  beta  adrenergic  input  (Goodman  and  Gilman,  1970;  Ruskell,  1973) 
which  when  activated  would  be  expected  to  produce  the  same  effect  as 
atropine  (sympathomimetic  effects  are  in  the  same  direction  as 
parasympatholytic  effects). 

The  accommodative  losses  produced  by  4  mg  atropine  alone  in  this  group 
of  subjects  are  larger  than  those  found  in  our  previous  study  involving 
atropine.  The  average  maximum  loss  in  the  present  study  was  4.3  D  of 
accommodation  270  minutes  after  injection  -  in  our  previous  study  the 
average  maximum  loss  was  3.5  D  at  195  minutes.  These  differences  can  be 
accounted  for  by  the  difference  in  measurement  time.  To  provide  a  complete 
time  course  of  the  effect  of  atropine  (4  mg/70  kg  body  weight),  we  have 
combined  the  results  from  the  present  study  with  that  from  our  previous 
study  involving  atropine  alone.  The  results,  plotted  as  percent  change  are 
shown  in  Figure  24.  The  upper  half  of  the  figure  shows  the  time  course 
expressed  as  %  change  in  diopters  and  the  lower  half  shows  the  time  course 
shown  as  %  change  in  cm. 


Figure  24a.  The  time  course  of  accommodative  amplitude  for  the 
combined  results  of  the  new  and  old  studies  shown  as  %  change  in 
diopters,  b.  The  time  course  shown  as  %  change  in  cm  (J^12). 


Pupil  size  and  response 


Pupil  size  measurements  were  performed  using  a  special  ruler  which 
contains  black  half  circular  disks  of  different  sizes  (0.5  mm  steps).  The 
examiner  matches  the  half-disks  to  the  subjects'  pupils  and  finds  the  size 
that  matches  most  closely.  This  method  is  considerably  more  accurate  than 
just  using  a  mm  ruler,  since  this  method  takes  advantage  of  the  vernier 
alignment  capability  of  the  human  visual  system  which  is  very  accurate. 
The  measurments  were  performed  under  moderate  photopic  illumination  of  860 
lux.  The  results  of  the  pupil  size  measurments  are  shown  in  Figure  25.  The 
top  half  of  the  figure  shows  the  time  course  for  placebo,  1200  mg  2-PAM  Q, 
4  mg  atropine  and  the  combination  dose.  The  lower  half  of  the  figure  shows 
the  same  results  with  placebo  subtracted  out.  Atropine  (4  mg/70  kg  body 
weight)  and  the  combination  dose  produce  statistically  significant 
increases  in  pupil  size  at  the  1.75,  4.50  and  5.75  hour  post  injection 
measurement  times.  The  changes  are  quite  small,  however,  less  than  2  mm 
increase  in  pupil  diameter.  These  changes  by  themselves  are  unlikely  to  be 
of  any  practical  significance.  2 -PAM  Cl  produces  no  statistically 
significant  change  in  pupil  size. 
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Figure  25.  The  time  course  of  changes  in  pupil  size  produced  by 
placebo,  1200  mg  2-PAM  Cl,  4  mg  atropine  and  combination  dose 
(upper  panel)  and  the  same  changes  with  placebo  subtracted  out 
(lower  panel)  (1*10). 


In  our  pilot  studies,  we  recorded  pupil  response  using  a  dynamic  infra¬ 
red  pupillaneter  in  two  subjects  who  had  received  the  combination  dose.  For 
those  two  subjects,  pupil  size  increased,  pupil  latency  and  speed  of  change 
remained  unaffected,  while  the  amplitude  of  response  decreased 
significantly  (from  2  mm  response  amplitude  to  0.6  mm  amplitude).  These 
changes  prompted  us  to  evaluate  pupil  response  during  the  main  experiment. 
Pupil  responsivity  was  estimated  by  the  examiner  ranking  the  amplitude  of 
pupil  response  to  a  penlight  using  a  scale  from  0  to  5,  0  representing  no 
response  and  5  representing  "normal"  response.  The  time  course  of  these 
rankings  are  shown  in  Figure  26  .  Both  the  4  mg  dose  of  atropine  and  the 
combination  dose  produced  significant  loss  of  responsivity  for  up  to  6 
hours  after  injection  with  recovery  of  function  24  hours  after  injection. 
This  loss  of  responsivity  to  light  may  be  of  practical  significance,  since 
an  unresponsive  pupil  can  dazzle  and  produce  discomfort  for  someone  walking 
outside  into  bright  sunlight.  2-PAM  Cl  produced  no  change  in  pupil 


response 


,  v, 


normal  color  vision  normally  produce  no  errors  on  this  test.  No  significant 
changes  were  found  in  this  index  after  injection  of  any  of  the  drug  doses 
in  this  study,  demonstrating  that  discrimination  between  pale  de saturated 
colors  is  ixiaf fected  by  atropine  and  2-PAM  Q  alone  and  in  combination. 
Stereopsis  tRandot  test) 

The  Randot  test  was  given  at  a  distance  of  40  cm.  This  test  presents 
randan  dot  figures  visible  only  using  stereopsis  as  a  cue.  The  disparities 
are  presented  through  the  use  of  polaroid  filters.  At  this  test  distance, 
the  smallest  disparity  is  20".  The  results  are  shown  in  Figure  27  for  the 
four  doses.  Placebo  and  1200  mg  2-PAM  Cl  cause  absolutely  no  change  in 
stereopsis.  Atropine  (4  mg)  and  the  combination  produce  loss  of  stereopsis. 
The  changes  are  not  statistically  significant  for  4  mg  atropine  alone,  but 
are  significant  for  the  combination  dose  4.5  hours  after  injection.  The 
loss  of  stereopsis  was  very  pronounced  in  3  subjects,  who  lost  all  ability 
to  perform  the  test  (<400  seconds  of  arc).  The  reason  for  the  loss  of 
stereopsis  was  blur,  caused  by  their  inability  to  accommodate  sufficiently 
to  resolve  the  detail  in  the  disparity  targets;  no  changes  in  ocular 
alignment  occurred 
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Figure  27.  The  time  course  of  changes  in  stereopsis  (Randot  test) 
produced  by  injection  of  the  four  representative  doses  (N=10) . 


Specialized  Tests: 

Color  matching  steady- state  i  modified  Nagel  anomaloscope) 

Color  matching  was  performed  on  an  instrument  using  the  same  principle 
as  the  Nagel  anomaloscope.  A  y  el  lew  standard  light  is  matched  to  to  mixture 
of  red  and  green  lights.  Instead  of  presenting  the  lights  in  a  bipartitie 


field  like  the  Nagel  anomaloscope,  our  device  which  uses  LED's  as  sources 
presents  two  side-by-side  circular  fields.  Five  matches  were  made  at  each 
measurement  time  and  the  average  and  standard  deviation  was  calculated.  No 
significant  changes  were  found  for  any  dose  or  dose  combination.  In 
addition,  no  significant  increases  in  variance  were  found  for  any  drug 
dose,  demonstrating  that  our  subjects  could  be  as  careful  and  precise  in 
their  judgements  after  atropine  alone  and  in  combination  as  before. 

Color  matching  (temporal) ; 

The  color  matching  described  above  was  performed  with  steady  continous 
light  -  this  match  is  thought  to  reflect  only  the  underlying  photopigments 
and  is  not  affected  by  post- receptor al  neural  processing.  We  also  used 
temporal  form  of  color  match  which  would  be  affected  by  alterations  in 
po st -receptor a 1  neural  processing.  The  color  of  a  flashing  red/green 
mixture  is  varied  by  adjustment  of  the  temporal  phase  between  the  red  and 
green  pulse.  The  red/green  contrast  is  fixed  at  0.45;  the  luminance  of  the 
mixture  was  fixed  at  10  cd/m^.  The  subjects’  task  was  to  match  this 
flashing  mixture  in  color  to  the  steady  yellow  standard.  Normal  subjects 
are  capable  of  performing  this  task  with  standard  deviations  of  between  2 
and  4  ms.  The  results  of  this  temporal  color  match  are  shown  in  Figure  28. 
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Figure  28.  The  time  course  of  temporal  color  matching  changes 
(units  are  in  mili seconds)  produced  by  the  injection  of  the  four 
representative  doses  with  the  values  for  placebo  and  predose 
subtracted  out  to  show  only  the  drug- induced  changes  (N=10). 


The  values  for  placebo  and  predose  have  been  subtracted  out  to  show  only 
the  drug-induced  change.  Negative  numbers  means  that  the  subjects  had  to 
add  more  green  to  the  mixture  to  make  it  match-positive  numbers  indicate 
that  more  red  had  to  be  added.  The  changes  for  1200  mg  2-PAM  Cl  are  not 
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significant  but  the  changes  for  4  mg  atropine  and  the  combination  of  4  mg 
atropine  and  1200  mg  2-PAM  Cl  are  significant  at  the  110  post  injection 
measurement  time.  The  changes  are  small,  of  no  practical  significance,  but 
they  do  indicate  that  these  doses  produce  post- receptor  ad  alteration  in  the 
processing  of  color. 

Increment  Thresholds 

Anti-cholinergic  drugs  such  as  atropine  have  been  shown  by  others  and 
by  us  to  have  effects  on  the  iris  sphincter  and  the  ciliary  body, 
demonstrating  the  existence  of  muscarinic  cholinergic  receptors  in  these 
tissues.  In  addition,  many  psychophysical  studies  have  implicated 
acetylcholine  as  a  possible  neurotransmitter  at  some  point  in  the  visual 
system.  For  example,  anticholinesterase  drugs  have  been  reported  to  affect 
flicker  sensitivity  and  dark  adaptation  independent  of  pupillary  changes 
(see  Rengstorff  and  Royston,  1976  for  review).  Our  result  on  changes  in 
temporal  color  matches  caused  by  atropine  suggest  that  acetylcholine  is  a 
transmitter  in  the  retina. 

Cholinergic  receptors  are  known  to  exist  in  the  retina  of  several 
mammals  (Neal,  1976;  Daw  et  al.  1982).  Recently,  autoradiographic  studies 
of  donor  human  eyes  have  demonstrated  the  existence  of  muscarinic 
cholinergic  receptors  in  the  inner  and  outer  plexiform  layers  of  the  human 
retina  (Zarbin  et  al.,  1984;  Hutchins  and  Hollyfield,  1985). 

To  evaluate  the  possible  functioned,  role  of  acetylcholine,  we  measured 
color  sensitivity  for  each  of  the  three  cone  pathways  using  the  two-color 
increment  threshold  technique.  These  thresholds  are  thought  to  be  primarily 
retinal  in  origin  and  have  been  shown  to  be  abnormal  in  the  earliest  stages 
of  several  retinal  diseases  (such  as  diabetic  retinopathy,  central  serous 
retinopathy  and  age-related  retinopathy;  Adams  et  al.  1981;  Adams,  1982; 
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Haeger strom -Portnoy  and  Brown,  1985).  In  addition,  we  determined 
&  sensitivity  to  25  Hz  flicker  measured  on  a  bright  white  background,  a 

condition  designed  to  "isolate"  non-chromatic  pathways. 

The  stimulus  was  a  1.5  degree  centrally  fixated  target  presented  on  a 
it  10  degree  adapting  field;  the  stimulus  was  presented  for  200  ms  for  the 

increment  threshold  measurements  and  continously  for  the  flicker  measures. 
We  constructed  a  small  portable  Maxwellian  view  two  channel  optical  system, 
&  the  image  of  the  filament  of  the  light  source  in  the  pupil  plane  was 

0. 5x1.0  mm,  ensuring  that  changes  in  pupil  size  caused  by  atropine  did  not 
affect  the  measurements.  In  addition,  the  stimuli  were  presented  at  optical 
infinity  requiring  no  accommodation  on  the  part  of  the  subjects.  The 
optical  system  is  shown  in  Figure  29.  A  micro-computer  controlled  the 
intensity  of  the  test  stimlus  through  a  Kodak  Inconel  circular  neutral 
6  density  wedge  mounted  on  a  stepper  motor.  Another  stepper  motor  with  a  vane 

mounted  on  it  acted  as  shutter. 

* 
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Figure  29.  Maxwellian  view  computer  controlled  optical  system 
used  for  the  increment  threshold  experiments. 


The  B  cone  pathways  were  "isolated"  by  presenting  440  nm  and  480  nm 
stimuli  on  a  3.85  log  troland  yellow  background  (Wratten  No.  15).  The  G 
cone  mechanism  was  measured  using  a  570  nm  test  target  on  a  3.70  log 
troland  magenta  background  (Wratten  No.  34)  and  the  R  cone  mechanism  was 
"isolated"  using  a  570  nm  target  on  a  3.0  log  troland  blue  background 
(Wratten  47B).  Preliminary  experiments  showed  that  these  stimulus 
conditions  produced  adequate  isolation  at  the  wavelengths  used.  TVo  points 
on  a  luminosity  finction  were  determined  by  measuring  sensitivity  to  25  Hz 
flicker  for  480  and  570  nm  targets  presented  on  a  3  log  troland  white 


background,  derived  form  a  tingsten-halogen  ophthalmoscope  bulb. 

Thresholds  were  measured  using  a  two-alternative  temporal  forced 
choice  staircase  paradigm.  The  target  was  presented  randomly  in  one  of  two 
intervals  and  the  subject  had  to  respond  by  pushing  buttons  cor reponding  to 
the  first  or  the  second  interval.  The  stimulus  luminance  was  reduced  after 
two  consecutive  correct  responses  and  increased  after  one  incorrect 
response.  The  average  of  5  reversals  at  a  stepsize  of  0.085  log  units  was 
calculated  as  the  threshold.  This  method  of  forced  choice  minimizes  the 
effect  on  changing  response  criterion  possibly  caused  by  the  drugs. 
wavelength  sensitive  pathways  r  3  cone  pathways 

440  rm  on  yellow/480  nra  on  yellow 

The  results  for  the  B  cone  pathways  are  shown  in  Figure  30.  The 
results  for  placebo  have  been  subtracted  out  to  demonstrate  the  drug 
effects  more  clearly.  The  top  half  of  the  figure  shows  results  for  440  run 
and  the  bottom  half  shows  the  results  for  480  nm  -  they  are,  as  expected 
very  similar.  Both  wavelenghts  measure  B  cone  function  -  we  included  both 
to  verify  that  B  cones  detected  the  test  target.  In  all  cases,  B  cones  were 
demonstrated  to  detect  the  target.  Atropine  (  4  mg/70  kg  )  alone  and  in 
combination  with  1200  mg  2-RAM  Q  produce  a  small  but  significant  loss  of  B 
cone  pathway  sensitivity  at  the  110  minute  post  injection  period.  Hie  loss 
evident  at  270  minutes  post  injection  is  also  statistically  significant, 
even  though  some  evidence  for  recovery  of  function  is  clear  from  Figure  30. 
The  average  amount  of  loss  at  110  minutes  is  about  0.35  log  units  for  the 
two  wavelengths  -  a  factor  of  a  little  more  than  2.  This  change  is  not 
likely  to  have  any  practical  consequence  but  it  does  show  that  atropine 
produces  acute  measureable  changes  in  the  post-receptoral  neural  function 
of  the  visual  system-probably  the  retina.  2- PAM  CL  causes  no  change. 
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Figure  30.  Time  course  of  sensitivity  of  B  cone  pathways  measured 
using  two  different  wavelengths:  440  nm  (top)  and  480  nm 
(bottom) . 


Middle-wavelength  sensitive  pathways-S  cone  pathways 
570  r*n  on  iragenta 

Figure  31  shows  similar  results  for  the  G  cone  pathways  -  again 
small  but  statistically  significant  loss  at  110  minute  post  injection  and 


faster  recovery  of  function  such  that  the  measurements  at  270  nm  are  no 
longer  significantly  different  from  zero.  The  amount  of  change  at  110 
minutes  post  injection  is  of  about  the  same  order  of  magnitude  (a  factor  of 
2  )  as  the  changes  found  for  the  B  cone  system.  This  results  shows  that  the 
changes  are  not  specific  to  the  B  cone  system,  which  is  known  to  be  more 
vulnerable  to  disease  of  the  retina.  Instead,  the  atropine  induced  change 
may  reflect  a  more  general  loss  of  responsivity  in  post-receporal  chromatic 
channels. 
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Figure  31.  Time  course  of  sensitivity  of  the  G  cone  pathways. 


Lotw-wavelangth  sensitivie  pathways- R  cone  pathways 
570  m  on  blue 

Hie  results  for  the  R  oone  system  shown  in  Figure  32  does  not  bear  out 
the  view  that  all  pathways  are  affected  equally  by  the  drug.  None  of  the 
changes  shown  in  Figure  32  reach  statistical  significance.  What  this 
finding  means  is  not  clear. 
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*• .  jure  32.  Time  course  of  sensitivity  of  R  cone  pathways. 


Achamafcis  channelfl-luminositv  function 

480  01^570  rm  25  Hz  flicker  detection  on  white  backgrounds 
The  results  for  sensitivity  to  25  Hz  flicker  are  shown  in  Figure  33 
for  two  wavelengths-570  nm  and  480  nm.  The  data  are  very  close  to  a 
straight  line-no  significant  change  in  this  measure,  which  was  chosen 
because  it  is  a  measure  of  achromatic  sensitivity.  The  spectral  sensitivity 
fo  25  Hz  flicker  on  bright  white  backgrounds  resembles  very  closely  the 
photopic  luminsoity  function  -  the  V  (  )  function. 


Figure  33.  Time  course  of  "achromatic"  sensitivity;  25  Hz 
flicker  measured  for  two  different  wavelengths  570  nm  (top)  and 
480  nm  (bottom). 
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The  results  demonstrate  that  atropine  alone  and  in  combination  with  2- 
PAM  Cl  produces  acute  dose-related  losses  of  sensitivity  for  chromatic 
stimuli  designed  to  "isolate"  each  of  the  cone  pathways  in  the  human 
retina.  In  contrast,  no  significant  changes  were  found  in  the  sensitivity 
to  25  Hz  flicker  presented  on  a  bright  white  background,  a  condition 
designed  to  "isolate"  non-chromatic  pathways.  As  mentioned  above,  the 
losses  cannot  be  explained  by  drug  induced  alteration  in  pupil  size, 
accommodative  ability  or  response  criterion. 

The  threshold  measures  used  are  generally  thought  to  be  retinal  in 
origin  and  are  easily  disrupted  by  retinal  disease.  These  losses  in  two- 
color  sensitivity  are  consistent  with  recent  autoradiographic  evidence  that 
acetylcholine  is  a  neural  transmitter  in  the  human  retina. 


COMBINATION  STUDY  RESULTS  IV 

Subjective  accd  quest iOnnere>  tests  q£  memory  and  cognitive  function 
Subjective  Checklist 


Several  times  each  day,  we  asked  our  subjects  to  rate  their  subjective 
impressions  of  the  drugs  by  filling  in  a  checklist  (see  Appendix  3).  No 
significant  changes  in  ratings  for  any  attribute  on  the  checklist  were 
produced  by  1200  mg  2-PAM  Cl  alone  or  placebo.  As  expected,  atropine  and 
the  combination  dose  produced  significant  increases  in  the  ratings  for 
mouth  and  skin  dryness,  distance  and  near  vision  as  well  as  high  rating. 
These  subjective  ratings  remained  significantly  different  from  placebo  at 
all  three  testing  sessions  on  the  day  of  injection  (105,  270  and  345  min 
post  injection)  but  returned  to  normal  the  following  day.  Balance  and 
coordination  were  affected  up  to  270  min  post  injection  for  atropine  alone 
and  up  to  345  min  post  injection  for  the  combination.  All  subjects  reported 
fatigue  after  the  4  rag  atropine  dose  and  in  addition  significantly  reduced 
concentration  after  the  combination  dose  up  to  270  minutes  after  injection. 
The  combination  dose  also  caused  the  subjects  to  report  feelings  of 
restlessness  at  105  minutes  after  injection  even  though  atropine  alcne  or 
2-PAM  Q  alone  produced  no  change  in  these  ratings.  The  other  attributes  of 
temperature,  tension,  depression,  anxiety,  confusion  and  forgetfulness  were 
unaltered. 

SbIQQP  color/word  inra  test 

The  Stroop  test  measures  the  ability  to  inhibit  an  overlearned 
response.  The  overlearned  response  in  this  case  is  reading  and  the  test 


easures  how  reading  interferes  with  color  naming.  The  test  is  sensitive  to 
diffuse  brain  dysfunction  and  frontal  lobe  dysfunction.  We  used  a 
standardized  version  of  the  S troop  test  which  consists  of  three  pages,  each 
page  having  5  columns  of  20  items.  The  first  page  consists  of  the  words 
T3REEN",  "RED"  and  "BLUE"  arranged  randomly  and  printed  in  black  ink.  The 
subject's  task  is  to  read  correctly  as  many  words  as  possible  in  a  period 
of  45  seconds.  If  errors  are  made,  the  subject  has  to  repeat  the 
incorrectly  read  word.  The  score  is  simply  the  number  of  words  read 
correctly.  The  second  page  consists  of  the  same  arrangement  of  columns  but 
instead  of  words,  each  item  is  "XXXX",  printed  in  either  red,  green  or  blue 
ink.  The  subject's  task  is  to  name  the  color  of  each  item  correctly  and  to 
continue  for  45  seconds.  The  score  is  the  total  number  of  items  correctly 
identified.  The  third  page  consists  of  the  words  from  the  first  page 
printed  with  colored  ink  as  on  the  second  page.  In  no  case  does  the  word 
and  the  color  that  it  is  printed  in  match.  The  subject's  task  is  to  name 
the  color  of  the  ink  the  words  are  printed  on.  For  example,  the  first  item 
is  the  word  TIED"  printed  in  blue  ink.  A  correct  response  would  be  blue;  an 
incorrect  response  would  be  red.  As  before,  the  total  number  of  items 
correctly  read  in  45  seconds  represents  the  score.  The  scores  are  corrected 
for  age  differences  and  a  measure  of  interference  is  calculated  based  on 
the  predicted  interaction  between  the  words  and  the  colors  from  the  results 
of  pages  1  and  2  and  the  actual  interaction  found  from  the  results  of  page 
3.  These  calculations  were  performed  for  all  the  drug  doses  with  the 
result  that  09  significant  differences  were  found  for  any  drug  or  drug 
combination.  Atropine  alone  or  in  combination  with  2-FAM  a  did  not  produce 
any  more  or  any  less  "interference"  than  placebo  at  any  of  the  testing 
times  after  injection  (45  min,  170  min,  24  hrs,  48  hrs). 
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Five  item  antjuigifrinn  and  recall 

This  test  is  part  of  the  RANDT  memory  battery.  The  test  was  given  180 
minutes  after  injection  as  well  as  24  and  48  hours  after  injection.  A  list 
of  5  words  was  read  aloud  to  the  subject,  subject  was  asked  to  recall  the 
five  words.  Bach  subject  was  given  3  chances  to  correctly  repeat  all  five 
words,  to  make  sure  that  they  had  been  remembered.  The  total  score  for 
"immediate"  recall  is  simply  the  total  number  of  words  correctly  remembered 
on  the  three  trials  or  a  maximum  of  15.  After  the  digit  span  test  had  been 
administered,  the  subject  was  again  asked  to  recall  the  five  words  (about  5 
minutes)af ter  the  initial  presentation.  At  the  5  minute,  24  hour  and  48 
hour  measurement  times,  each  subject  was  only  given  one  chance  to  remember 
the  words  and  his  score  is  just  the  number  of  words  correctly  identified. 
Five  alternate  sets  of  five  items  were  used  during  the  experiment,  lie 
significant  differences  were  found  in  the  ability  to  aaquire  or  recall  the 
five  items  after  administration  of  any  dose  of  either  atropine  or  2- PAM  Q 
or  drug  combination.  Hie  results  are  shown  for  all  drug  doses  in  Figure  34. 
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Figure  34.  Results  for  five  item  acquisition  and  recall.  Dose 


codes:  1)  Placebo,  2)  600  mg  2-PAM  chloride,  3)  1200  mg  2-PAM 


chloride,  4)  2  mg  atropine,  5)  4  mg  atropine,  6)  600  mg  2-PAM 


chloride  and  2  mg  atropine,  7)  600  mg  2-PAM  chloride  and  4  mg 


atropine,  8)  1200  mg  2-PAM  chloride  and  2  mg  atropine,  and  9) 


1200  mg  2-PAM  chloride  and  4  mg  atropine. 


Forward  and  backward  digit  span 


The  subjects'  abilities  to  correctly  repeat  numbers  forwards  and 


backwards  were  tested  180  minutes  after  drug  injection.  This  test  is  also 


part  of  the  RANDT  memory  battery  and  is  a  measure  of  attention  span.  The 
subjects  had  to  repeat  digit  sets  initially  3  long  and  incr'Msing  by  one- 
testing  was  continued  until  an  error  was  made.  The  raaximim  length  of  digits 
correctly  repeated  represents  the  score.  The  subject  first  repeated  the 
digit  sets  forward  and  then  backward.  Five  alternate  sets  of  number 
sequences  were  used  during  the  experiment.  The  results  are  shown  f orall 
drug  doses  in  figure  35.  No  differences  in  performance  on  this  task  was 
found  for  jay  drug  or  drug  combination.  It  is  possible  that  some  effects 
may  have  been  found  if  testing  had  been  done  earlier,  but  it  was  not 
practical  to  do  so,  since  the  subjects  were  busy  tracking  or  having  their 
vision  functions  evaluated. 
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Figure  35.  Digit  span  (forward,  backward  and  total)  evaluated  180 
min  post  injection  (N»=10).  Dose  aodessl)  placebo  2)  600  mg  2 -PAM 
Cl  3)  1200  mg  2-PAM  Cl  4)  2  mg  atropine  5)  4  mg  atropine  6)  600 
mg  2-PAM  Cl  and  2  mg  atropine  7)  600  mg  2-PAM  Cl  and  4  mg 
atropine  8)  1200  mg  2-PAM  Cl  and  2  mg  atropine  9)  1200  mg  2-PAM 
Q  and  4  mg  atropine 


Short  story  jflgui&itiQD  and  recall 


This  memory  test,  part  of  the  RANDT  memory  battery  was  given  using  the 
same  general  procedure  used  for  the  five  item  acquisition  and  recall.  About 
3  hours  after  injection,  each  subject  listened  to  a  short  story  consisting 
of  20  details.  Immediately  after  hearing  the  story,  the  subject  had  to 
repeat  as  much  as  he  could  remember  in  his  own  words.  He  was  then 
distracted  by  doing  backwards  subtraction  by  seven  and  again  asked  to 
recall  the  story  five  minutes  later,  as  well  as  24  and  48  hours  later.  The 
score  at  each  testing  time  is  simply  the  total  number  of  details  correctly 
remembered.  Five  alternate  versions  of  the  test  were  given  during  the 
experiment.  Again,  00  significant  difference  in  performance  was  found  for 
any  drug  or  drug  combination. 

ContlQlltd  aial  word  association 

EVery  drug  day,  about  3  hours  after  injection,  each  subject  was  given 
two  letters  and  asked  to  name  as  many  words  as  he  could  starting  with  each 
ot  those  two  letters  within  a  60  second  time  period.  This  test  measures  the 
subjects  ability  to  call  on  and  use  semantic  memory.  Five  alternate  groups 
of  letters  were  presented  during  the  experiment.  No  drug  effects  were  found 
on  this  task  either. 


The  Paced  Auditory  Serial  Addition  Test  (PASAT)  is  a  test  of  auditory 
vigilance  not  associated  with  intelligence  or  mathematical  ability.  The 
test  is  sensitive  to  concentration  problems  such  as  those  produced  by 
sedative  drugs.  This  test  was  administered  once  every  drug  day,  about  180 
minutes  after  injection.  The  subjects  listened  to  a  tape  recording  of 
numbers  read  sequentially  with  a  specific  inter-number  time  interval.  The 
subject's  task  was  to  add  the  last  two  numbers.  For  eaxmple,  when  presented 
with  6  and  4  the  subject  was  supposed  to  say  10;  then  if  the  number  5  was 
presented,  the  correct  answer  would  be  9  (4  and  5  being  the  last  two 
numbers).  A  series  of  60  numbers  was  initially  presented  at  a  rate  of  one 
every  2.4  seconds  and  the  correct  number  of  additions  was  recorded.  The 
speed  of  presentation  was  then  increased  for  the  next  series  of  60  numbers 
to  one  number  every  2  seconds,  then  one  every  1.6  seconds,  and  finally  one 
every  1.2  seconds.  The  total  scores  were  converted  to  time  in  seconds  per 
correct  response.  The  results  for  each  of  the  four  speeds  of  presentation 
(A,B,C,D)  are  shown  in  Figure  xx  for  all  the  different  doses.  The  standard 
control  time  scores  for  normals  between  the  ages  of  14  and  40  are  3.2  (+- 
0.25)  for  first  test  and  2.6  (+-.25)  for  retests,  lb  significant  difference 
in  performance  was  found  after  administration  of  any  drug  or  drug 
combination,  in  spite  of  the  fact  that  the  subjects  were  still  visibly 
affected  by  the  drugs  and  showed  signs  of  fatigue.  It  is  possible  that  some 
effect  may  have  been  found  if  we  had  been  able  to  test  earlier. 

These  results  indicate  that  atropine  in  doses  up  to  4  mg/70  kg  body 
weight  alone  and  in  combination  with  2-PAM  Cl  up  to  1200  mg  has  no 


DISCUSSION 


The  purpose  of  this  contract  was  to  study  in  yoixig  human  volunteers 
the  effects  of  atropine  and  2-PAM  chloride  alone  and  in  combination  on  a 
series  of  visual  functions,  cardiovascular  functions,  memory  and  oognitive 
functions  as  well  as  oomplex  hand  eye  tracking  performance.  The  plan  was 
not  only  to  delineate  what  the  effects  are  but  to  produce  a  complete  time 
course  of  the  effects  including  the  recovery  of  function.  Our  studies  have 
a dressed  the  following  question: 

1.  What  are  the  effects  of  atropine  alone  in  doses  up  to  4  mg/70  kg  body 
weight? 

The  results  of  the  experiment  invloving  10  volunteers  given 
intramuscular  injection  of  atropine  in  doses  up  to  4  mg  can  be  summarized 
as  follows.  Atropine  in  the  2  mg  dose  has  no  effect  on  BLASER  tracking, 
while  the  4  mg  dose  produces  a  significant  loss  of  performance  at  the 
measurement  session  that  began  2.5  hours  after  injection.  No  recovery  was 
evident  in  this  experiment.  Atropine  also  produced  dose-related,  long- 
lasting  changes  in  peripheral  visual  function  such  as  accommodative  ability 
and  pupil  size.  These  functions  recovered  within  24-48  hours.  No  changes 
were  seen  in  distance  visual  functions.  The  4  mg  dose  of  atropine  produced 
no  further  changes  than  the  2  mg  dose  on  the  cardiovascular  functions 
measured,  for  example  pulse  rate.  The  roost  noticeable  side-effect  of 
atropine  in  the  higher  dose  was  fatigue. 

2.  What  are  the  effects  of  2-PAM  Cl  alone  in  doses  up  to  1200  mg/70  kg 


body  weight? 


The  results  from  the  experiment  involving  8  volunteers  given  intra¬ 
muscular  injections  of  2- PAM  Cl  in  doses  up  to  1200  mg  /70  kg  can  best  be 
summmarized  by  saying  that  there  were  MQ  effects  on  either  visual  functions 
or  on  BLASER  tracking.  There  was  a  small,  practically  insignificant, 
increase  in  blood  pressure,  but  no  changes  in  pulse  rate.  The  only  major 
effect  of  2- PAM  Cl  was  severe  pain  on  injection. 

3.  What  are  the  effects  when  atropine  in  doses  up  to  4  mg  is  injectea  at 
the  same  time  (but  not  in  the  same  leg)  as  2- PAM  Cl  in  doses  up  tc  120C 
rog? 

The  following  general  comments  can  be  made  regarding  the  com  ti  rati  or. 
experiment  which  involved  10  volunteers  given  9  different  dose;-  of  atro$.in. 
(up  to  4  mg)  and  2- PAM  Cl  (up  to  1200  mg)  and  al  1  possibl  e  corrt  i  nat  i  onj.  .  : 
the  single  doses. 

a.  The  majority  of  the  effects  of  the  high  dost  combination  (4  rrc 
atropine,  1200  mg  2-PAM  Cl  can  be  predicted  on  the  basis  of  the  atropine 
results  alone.  The  same  is  true  of  the  other  lower  doses  as  well. 

b.  Atropine  (4  mg)  and  dose  combinations  involving  4  mg  of  atropine- 
produce  significant  losses  of  tracking  performance  with  signs  of  recovery 
occurring  about  4  hours  after  intramuscular  injection. 

c.  A  small  but  significant  and  completely  unexpected  potentiation 
exists  between  2-PAM  chloride  and  atropine  on  some  cardiovascular  functions 
and  some  peripheral  visual  functions.  This  potentiation  occurs  only  for  the 
high  dose  combination  of  4  rog  atropine  and  1200  mg  2-PAM  Cl.  The  onset  of 
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drug  effects  axe  earlier,  the  peak  loss  of  function  is  greater  and  the  time 
of  recovery  is  delayed  when  the  results  for  atropine  alone  (  4mg)  are 
compared  to  atropine  (4  mg)  and  2-PAm  Cl  (1200  mg)  given  at  the  same  time. 
Pupil  response,  accommodation,  and  diastolic  blood  pressure  are  the 
measures  affected  No  synergism  or  potentiation  was  found  for  the  tracking 
performance  or  the  BLASER  system. 

Specifically,  the  following  is  a  brief  discussion  of  the  results  of 
the  combination  experiment. 


1.  Tracking  performance 

The  effect  of  the  combination  dose  on  tracking  performance  was  no 
different  than  the  effects  produced  by  atropine  alone.  2  mg  of  atropine 
did  not  produce  any  statistically  significant  changes,  confirming  our 
previous  results,  while  the  4  mg  dose  alone  or  in  combination  with  60G  or 
1200  mg  of  2-PAM  produces  a  significant  loss  of  tracking  efficiency, 
amounting  to  approximately  70%  change  in  the  accuracy  with  which  the 
subjects  were  able  to  keep  the  target  on  the  moving  tank.  The  tracking 
task  used  with  the  combination  study  was  considerably  more  difficult  t ba¬ 
the  task  used  for  the  experiment  that  involved  atropine  alone.  Ir  t:  • 
combined  experiment,  the  tracking  task  had  a  vertical  component  wr  . 
means  that  the  absolute  errors  made  by  the  subjects  in  the  cor: 
study  are  considerably  larger  (a  factor  of  two)  than  thcs*  rau* 
experiment  involving  atropine  alone  where  the  tracking  tas*  wa : 


horizontal  and  completely  predictable.  Nevertheless,  w.ne:  tn« 
converted  to  percent  change,  we  are  able  to  delineati  tr* 
course  of  effects  of  atropine  on  tracking.  The  r< 
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short-lived  loss  of  tracking  efficiency,  only  about  3  hours  after 
injection,  with  some  recovery  occurring  thereafter,  indicating  that  men  are 
able  to  perform  this  task  even  after  the  high  dose  combination  of  atropine 
and  2-PAM  chloride.  The  errors  are  such  that  even  though  the  subjects  were 
tracking  off  the  center  of  the  target,  they  were  nevertheless  on  the  tank. 
The  percent  time  on  target  for  example,  after  the  high  doses  of  atropine, 
dropped  in  the  dark  from  about  50  %  on  the  target  to  about  30  %  on  the 
target. 

2.  Visual  functions 

The  demonstrated  losses  of  visual  function  such  as  loss  of  ability  to 
accommodate  and  increased  pupil  size  cure  not  likely  to  be  of  any  practical 
sgnif icance  for  distance  vision.  There  may,  however,  be  practical  problems 
with  near  tasks  such  as  reading  maps  or  looking  at  instrumentation  at  close 
distances.  Some  of  our  subjects,  particularly  for  the  high  dose 
combination  of  atropine  and  2 -PAM  chloride,  lost  essentially  all 
accommodative  ability  and  were  unable  to  see  anything  within  arm's  length. 
A  substantial  amount  of  individual  variability  in  this  response  was  clear 
from  the  results,  with  4  of  the  10  subjects  unable  to  see  any  closer  than  1 
m  after  the  combination  high  dose,  while  4  others  were  able  to  see  up  to  25 
cm.  The  changes  in  pupil  size  are  of  no  practical  significance,  while  the 
loss  of  pupil  response  may  result  in  glare  effects  when  going  outside.  We 
did  not  investigate  this  effect  since  all  of  our  experimentation  was  done 
indoors.  The  changes  in  the  other  vision  functions  such  as  acuity  can  be 
predicted  on  the  basis  of  the  changes  in  accommodation  and  pupil  size.  Some 
of  our  subjects  lost  all  stereoscopic  acuity  after  the  high  dose 
combination,  but  this  loss  was  caused  by  the  fact  that  they  could  not 


accommodate  at  all  and  were  unable  to  resolve  the  stereoscopic  test 
targets. 

The  demonstrated  losses  of  increment  sensitivity  for  blue  and  green 
cone  function,  however  interesting,  are  not  likely  to  be  of  practical 
significance  since  the  effects  are  quite  small.  The  threshold  only 
increases  by  a  factor  of  2.  The  results  do  demonstrate  that  atropine  can 
have  effects  on  the  retire.  Whether  retiral  adaptation  (kinetic)  mechanisms 
are  affected  by  the  drug  combination  remains  to  be  tested.  This  is  an 
important  question,  particularly  in  light  of  the  fact  that  pupil  response 
essentially  disappears  after  the  high  dose  combination,  allowing 
considerably  more  light  to  enter  the  eye. 

3.  Memory/Cognitive  functions 

Because  we  were  measuring  so  many  different  functions,  we  were  unable 
to  determine  a  complete  time  course  of  memory  and  cognitive  function.  Most 
of  the  memory  functions  were  measured  3  hours  after  injection  when  there 
was  a  time  period  where  no  other  functions  were  being  measured. 
Surprisingly,  none  of  the  various  memory  functions  showed  ary  significant 
change.  Even  measures  such  as  the  PAS  AT,  which  is  known  to  be  affected  by 
sedative  drugs  shewed  any  effect  of  the  atropine  alone  or  in  combination 
with  2- PAM  chloride,  indicating  that  even  though  the  subjects  were  visibly 
tired  and  fatigued,  they  could  pull  themselves  together  and  perform  the 
task.  Whether  soldiers  would  be  able  to  pull  themselves  together  for 
longer  periods  of  time  than  the  5  or  10  minutes  required  for  our  tests 
cannot  be  predicted  from  the  present  results. 
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4.  Cardiovascular  function 

Pulse  rate  increases  produced  by  atropine  alone  and  in  combination 
with  2- PAM  in  the  higher  doses  is  likely  to  be  of  no  practical  consequence. 
The  increases  in  blood  pressure,  however,  may  cause  problems  in  individuals 
whose  blood  pressure  is  already  elevated.  The  diastolic  blood  pressure  on 
some  of  our  subjects  increased  by  40  mm,  to  over  120  mm  Hg,  a  level  which 
is  of  no  concern  for  a  short  period  of  time  in  a  young,  healthy  male  but 
which  may  be  of  concern  in  individuals  whose  cardiovascular  systems  are 
already  stressed  from  disease.  These  very  large  increases  in  diastolic 
blood  pressure  occurred  mainly  after  injection  of  4  mg  atropine  in 
combination  with  1200  mg  2- PAM  CL  The  synergism  seen  between  2- PAM  a  and 
atropine  for  the  highest  doses  may  be  caused  by  a  sympathomimetic  effect  by 
2- PAM  Cl. 

Time  course  of  atropine  effects 

Part  of  our  aim  was  to  delineate  the  time  course  of  effects  of 
atropine  and  2-PAM  CL  Since  the  majority  of  effects  were  produced  by  the 
atropine,  the  following  discussion  refers  only  to  the  4  mg  dose  of 
atropine.  The  peak  effect  and  recovery  occur  at  different  times  for 
different  functions.  For  example,  cardiovascular  functions  such  as  pulse 
rate  show  signs  of  effect  within  15  min  of  injection  and  a  peak  of  about 
60%  change  at  45  rain,  after  injection.  There  are  signs  of  recovery  at  1 
hour  after  injection  and  there  is  complete  recovery  of  predose  function 
between  3  and  4  hours  after  injection.  The  effects  for  the  cardiovascular 
functions  are  thus  fairly  short-lived.  The  peripheral  visual  functions 
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such  as  pupil  size  and  accommodation  have  a  much  longer  time  oourse.  The 
onset  occurs  around  1  hour  after  injection  with  a  peak  loss  of  between  60 
and  70%  change,  occurring  between  5  and  6  hours  after  injection.  The  onset 
of  recovery  is  not  known,  possibly  some  time  during  the  night.  Full 
recovery  of  predose  function  occurs  between  24  and  48  hours  after 
injection.  The  tracking  performance  on  the  BLASER  task  has  a  time  course 
intermediate  between  the  very  rapid  cardiovascular  effects  and  the  very 
long  lasting  peripheral  visual  effects.  The  onset  of  tracking  performance 
loss  is  around  1  hour.  The  peak  change  amounting  to  about  70%  change  in 
performance  efficiency,  occurs  around  3  hours  after  injection,  with  signs 
of  recovery  4  hours  after  injection.  The  time  of  complete  recovery  is  not 
known.  These  time  courses  and  effects  are  demonstrated  in  Fig.  37,  which 
shows  the  complete  time  course  of  the  various  functions  derived  by 
combining  the  results  for  the  two  studies  that  involved  atropine.  The  graph 
shows  percent  change  in  functions  for  selected  measures  after  intramuscular 
injection  of  atropine  4  mg/70  kg  body  weight. 
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Figure  37.  Percent  change  in  selected  functions.  The  graph 
combines  data  from  both  experiments  involving  atropine.  P  =  pulse 
rate;  T  =  tracking  performance  in  the  dark  ambient  condition;  A  = 
accommodation;  D  =  pupil  diameter  and  H  *  subjective  high  rating. 


Our  subjective  impression  of  the  performance  of  our  young  male 
volunteers  under  the  influence  of  atropine  in  combination  with  2 -PAM  is  one 
of  surprise  at  how  well  they  performed  considering  their  appearance.  They 
were  visibly  affected  by  the  drugs,  appeared  tired,  off  balance  and 
confused.  Nevertheless,  our  objective  measures  indicate  that  men  are 
capable  of  performing  even  after  the  high  dose  combination  of  atropine  and 
2- PAM  Q,  but  their  performance  efficiency  decreases.  We  hope  that  the  data 
tables  containing  All  the  individual  data  for  all  drug  doses  and  functions 
attached  to  this  report  will  serve  as  a  useful  data  base  to  other 
investigators  interested  in  the  effects  of  anticholinergic  drugs  on  human 
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Miller  Commgnic*i»or*s  me 


Cardiovascular  Screen 


Health  History  Questionnaire 

In  order  to  provide  you  with  more  effective 
medical  care,  your  doctor  needs  certain 
basic  information  about  your  medical  history 
The  few  minutes  you  spend  completing  this 
booklet,  will  be  an  important  contribution  to 
your  overall  health  care 

Begin  by  opening  this  page  out  flat  on  a 
hard  surface.  Please,  do  not  fold  it  back  on 
itself.  Read  all  instructions  carefully  before 
answering  any  questions  When  you  do  an¬ 
swer,  PRINT  firmly  using  a  ball-point  pen 

Please  take  whatever  time  you  need  to  finish 
each  section  Don't  worry  if  you  can't  re¬ 
member,  or  aren't  sure  of  the  answer  to 
any  part  or  question  You'll  have  a  chance  to 
go  over  it  afterwards  With  the  doctor 

Thank  you 
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IDENTIFICATION  DATA  Please  print  the  fo''owinQ  information. 


Name _ 

Address 


Telephone _ . 

Home  number 

Social  Security  or  Medicare  No. 


Zip  Code 
Work  number 


/  /  Fl,e 

Today's  date  /  nn  _ 

Dale  oi  . 

_ Male  _ Female  _  Race  Birth  _ _ 

.Married  .Separated  Oivorced  Widowec  Sing  e 

Education  - years  Elementary  years  High  Scnoc 

_  years  College,  Technical,  Business  etc 

Occupation _ _ _ 


SPECIAL  PROBLEMS  OR  SYMPTOMS 

1  In  the  blank  lines  below,  please  describe  any  special  problems  or  symptoms  you  would  like  to  discuss  with  the  doctor  today 


2  How  long  have  you  had  this  problem? .  . tor  1  week  _ tor  1  month  _ tor  1  year  __0vet  1  yea- 

3  Have  you  ever  seen  a  doctor  tor  this  problem  in  the  past'’  _ Yes  _ No 

IF  YES  a  How  did  the  doctor  diagnose  your  problem’’ _ 


b  How  did  the  doctor  treat  your  problem? 


c  Did  the  treatment  help  you? 

GENERAL  SCREEN 


1  Please  place  an  (X)  next  to  any  ot  the  following  problems  that  you  have  right  now 


2 

3 

4 


.fr#qu«nt  hesdsches 
-troubls  with  eyes  or  vision 
trouble  with  Mrs  or  hearing 
trouble  with  note 
congested  hom  or  noM  bleed* 
trouble  smelling 
coughing  spBMs 
coughing  up  s  lot  ot  phlsgm 
trouble  brMthmg  (shortness  of  brosth) 
dizzy  spBlls 


—  troubit  with  stomach  or  d>geetion 

_ vomiting 

- troubls  with  bowsis 

_ constipation 

_ loo ss  bowsis 

_ blood  in  stools 

- troubls  with  urination 

- difficulty  Starting  urms 

- troubls  with  gsn>taJs 

- troubls  with  periods 


Have  you  ever  considered  committing  suicide-’ . 

Have  you  ever  used  mari|uana  or  herom  USD,  or  simitar  drugs’5 
Are  you  allergic  to  any  medications,  foods  or  other  substances7 
IF  YES.  what7  _ 


5  List  all  medications  you  are  currently  taking 


_ Yes  _ No 


- trouble  with  bruisst 

_ aching  muscles  or  joints 
.  numbness  in  fingars 

- Crying  spsMk 

- work  or  tam.iy  problem* 

- sexual  difficulties 

- fever 

- weight  changes 

- fatigue 


- .Yes  - No 

_ Yes  _ No 

_ Yes  _ No 


6  When  is  the  last  time  you  had  e  physical  examination7  _ Year 

7  Have  you  ever  been  told  you  had  any  chronic  or  serious  illness7  _ Yes  _ No 

IF  YES.  please  list  the  illnesses  you  have  now  or  have  had  _ 


e 


Give  tha  following  information  tor  me  last  thraa  times  you  have  paan  hospiiah/ad  starting  with  the  most  receni 


HOSPITALIZATION  (1) 


HOSPITALIZATION  (2) 


Type  pi  operation  or  illness 
Month  a  no  year  hospitehzeo 

Name  oi  hospnai 
City  ana  Ste'e 


(Do  not  list  norms'  pregnancies  ) 

T  HOSPITALIZATION  (3) 


9  Please  list  the  following  information  for  your  blood  relatives  If  dead  age  at  death  and  cause 

Veer  of  Birth  Mayor  ///nesses  Age  Cause 

Father  _  _ _ _ _  _ 

Mother  _  _  _ _  _  _ _ 

Brothers  i  _  _ _ _  _ 


Sisters  "  _  _  _  _  _ 

COWTlNUf  TO  HOT  PAQC 

you'  Signature  _ 


(Do  not  writs  below  this  line  For  doctor  •  notes  ) 
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le  in  the  year  you  last  took  mei 
a 
b 
c 
d 


e 

f 


spaces  at  the  right,  list  any  oth 
year  you  last  took  them : 
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Pag*  3 


’1 . Do  you  often  wake  up  suddenly  feeling 

like  you  are  smothering? 

F  YES:  a . How  long  has  this  been  happening? 

b . How  often  has  this  been  happening? 

c . How  severe  is  this  smothering  feeling0 

d.  Does  this  smothering  feeling  continue  when  you  sit  up0 

e.  .  Does  this  smothering  feeling  get  worse  if  you  lie  flat0 

f . Do  you  always  sleep  with  two  or  more 

pillows  under  your  shoulders? 

g . Do  you  get  tired  more  easily  than  other  people0 

’2 . Have  you  had  any  unusual  heart  beats  such 

as  palpitations,  skipped  beats,  etc.0 

:F  YES:  a . How  long  has  this  been  happening0 

b.  How  frequently  do  your  unusual  heart  beats  occur0 


c . How  long  do  your  unusual  heart  beats  last0 


d. 


Do  you  have  unusual  heart  beats 
with  any  of  the  following: 


e.  Are  your  unusual  heart  beats  relieved 

by  any  of  the  following : 


23 . Have  you  had  pains  or  cramps  in  your  legs  while  walking0 

:F  YES:  a . How  long  has  this  been  happening0 

b . How  often  do  you  get  these  pains? 

c. .  How  severe  are  these  pains'1 

d . Do  these  pains  make  you  stop  walking0 

e.  Do  these  pains  go  away  if  you  rest  for  a  few  minutes0 

4 . Have  you  had  pains  or  cramps  in  your  legs  while  sleeping0 

*  YES:  a . How  long  has  this  been  happening0 

b . How  often  has  this  been  happening? 

c . How  severe  are  these  pains? 

d.  Do  these  pains  go  away  if  you  sit  up  for  a  few  minutes0 
’.5.  Have  you  noticed  any  changes  in  the  lower  parts  of  your  legs0 
F  YES:  a . Have  these  changes  been  any  of  the  following 


b .  How  long  has  this  been  happening0 

-6 .  Do  you  get  swelling  in  your  feet,  ankles  or  legs0 

F  YES:  a . How  long  has  this  been  happening0 

b .  How  often  does  this  happen0 

c .  How  severe  is  this  swelling0 

d.  Where  is  this  swelling  located0 


e . Does  this  swelling  get  worse  with  activity0 

f.  Does  this  swelling  leave  after  a  night's  rest0 
(For  Women  Only) 

g.  Does  this  swelling  occur  more  at  the 

tune  of  your  menstrual  period0 
27.  Do  your  fingers  usually  become  numb 

or  blue  even  when  slightly  cold0 
IF  YES  .  a.  How  long  has  this  been  happening0 

b . How  often  has  this  been  happening0 

c.  . How  severe  has  the  numbness  been0 

Turn  To  The  Book  Of  TMo  Pag* 


Please  print  your  name  and  today's  date 
in  the  appropriate  spaces  at  the  right : 


28 . Have  you  been  having  chest  discomfort? 

IF  YES:  a . How  long  has  this  been  happening’ 

b . How  often  has  this  been  happening’ 

c.  -  Does  this  happen  more  than  three  times  a  day'1 

d . How  long  does  your  discomfort  last0 

e.  . .  Does  this  discomfort  come  back  in  I S  minutes0 

f . How  severe  is  your  discomfort? 

g . Have  you  had  any  of  the  following 

discomforts  in  your  chest 


h .  Has  your  discomfort  been  located 

in  any  of  the  follow  mg  places 


i.  Where  does  your  chest  discomfort  roam  or  travel  ’ 


i 


When  do  you  feel  the  discomfort'1 


k.  Do  am  of  the  following  make 

sour  chest  discomfort  worse 


I.  Docs  sour  chest  discomfort  make  you 

stop  or  slow  down  your  act  is  its 
m . What  relieves  your  chest  discomfort  ’ 

n.  Docs  your  chest  discomfort  stop 

within  5  minutes  after  rest  ’ 
o  Is  your  chest  discomfort  accompanied 

b>  ans  of  the  following 


29 . Have  you  had  any  trouble  breathing  lately0 

IF  YES:  a . How  long  has  this  been  happening0 

b . How  often  has  this  been  happening0 

c.  ■  ■  How  severe  has  your  breathing  trouble  been0 

d.  . When  does  this  breathing  trouble  occur0 


END 
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Cardiovascular  Screen 


NtfllC- 


D»te_ 


iv . 


28.  _ Yes _ No 

21.  _ Yes  _ No 

1. 

_ Yes  _ No 

*. _ for  1  month  _ for  1  year  _ over  1  year 

a. _ for  1  month  _ for  1  year  _ over  1  year 

_ daily  _ 

b. _ daily _ weekly  _ monthly 

b. _ daily _ weekly _ monthly 

2 

_ Yes  _ No 

c. _ Yes  _ No 

c. _ severe _ moderately  severe  _ mild 

_ daily  _ 

d. _ a  few  seconds _ a  few  minutes _ over  an  hr. 

d  _ Yes  _ No 

3 

_ Yes _ No 

e _ Yes _ No 

e  _ Yes _ No 

—daily  _ 

f. _ severe  _ moderately  severe  _ mitd 

f.  Mark  (XI  the  appropriate  answers 

f _ Yes  _ No 

4. 

_ Yes _ No 

_ stabbing  pains 

g. _ Yes  _ No 

5. 

_ Yes _ No 

_ crushing  or  squeezing  feelings 

6 

_ Yes  _ No 

_ burning  sensations 

22.  _ Yes  _ No 

7. 

_ fluttering  sensations 

a. _ for  1  month  _ for  1  year  _ .over  1  year 

a. 

_ Yes  _ No 

_ throbbing 

b.  Mark  (X)  the  appropriate  answers 

b 

_ Yes _ No 

h.  Mark  (X)  the  appropriate  answers 

_ more  than  3  a  day 

e. 

_ Yes _ No 

_ in  the  middle  of  the  chest 

_ about  1  a  day 

d. 

_ Yes  _ No 

_ on  the  left  side  only 

_ more  than  1  a  week 

e. 

_ Yes _ No 

_ on  the  right  side  only 

_ less  than  1  a  week 

f. 

_ Yes  _ No 

_ on  both  sides 

c.  Mark  (XI  the  appropriate  answers 

g 

_ Yes _ No 

_ between  the  shoulder  blades 

_ last  an  instant 

h. 

_ Yes  _ No 

_ in  the  neck  and  iaw  regions 

_ last  about  a  minute 

i. 

_ Yes _ No 

_ in  the  arm 

_ last  a  few  minutes  or  more 

i 

_ Yes  _ No 

i.  Mark  (X)  the  appropriate  answers 

d.  Mark  (X)  the  appropriate  answers 

k. 

_ Yes _ No 

_ to  one  or  both  arms 

_ exercise 

1 

—Yes _ No 

_ to  the  chin  or  jaw 

_ getting  upset 

m. 

_ Yes _ No 

_ to  the  back 

_ eating  a  big  meal 

n. 

_ Yes _ No 

j.  Mark  (X)  the  appropriate  answers 

_ just  sitting  or  lying  down 

0. 

_ Yes  _ No 

_ while  sitting  still 

e.  Mark  (XI  the  appropriate  answers 

P 

_ Yes _ No 

_ during  sleep  so  it  wakens  you 

_ sitting  up 

9 

_ Yes  _ No 

_ while  climbing  stairs 

_ lying  down 

r. 

—Yes  _ No 

_ while  bending  over 

_ walking  around 

8 

_ Yes  — No 

— during  sexual  activity 

23  _ Yes  _ No 

— after  a  heavy  meal 

a  _ for  1  month  _ for  1  year  _ over  1  year 

9 

—Yes  _ No 

— when  under  emotional  strain 

b  —daily  _ weekly  _ _ monthly 

10 

_ Yes  _ No 

k.  Mark  (X)  the  appropriate  answers 

c  _ severe  —moderately  severe  _ mild 

11 

—Yes  —No 

_ walking 

d _ Yes  _ No 

12 

_ Yes  _ No 

_ running 

e. _ Yes  _ No 

13. 

_ Yes  _ No 

_ lying  down 

24  —Yes  _ No 

_ cold  weather 

a  _ for  1  month  _ for  1  year  _ over  1  year 

14. 

—Yes  —No 

b. _ daily  _ weekly  —monthly 

15. 

1 _ Yes  _ No 

c  _ severe  —moderately  severe  —mild 

m.  Mark  (X)  the  appropriate  answers 

d. _ Yes  _ No 

a. 

Year 

_ sitting  up 

25  —Yes _ No 

b. 

Year 

_ lying  down 

a  Mark  (Xi  the  appropriate  answers 

c. 

Year 

_ walking  around 

_ a  darkening  of  the  skin’ 

d 

Year 

n. _ Yes _ No 

_ _a  thickening  or  toughening  of  the  skin1 

e. 

Year 

_ slow  healing  of  leg  ulcers’ 

f 

Year 

o.  Mark  (XI  the  appropriate  answers 

b  _ for  1  month  _ for  1  year  _ over  1  year 

16 

Year 

_ nausea 

26  _ Yes  _ No 

Year 

— shortness  of  breath 

a  _ for  1  month  _ for  1  year  _ over  I  year 

Year 

— test  heart  beat 

b  _ daily  _ weekly  _ monthly 

17 

_ gas  or  belching 

c  _ severe  _ _ moderately  severe  _ mild 

a 

_ Yes  _ No 

_ sweating 

d  Mark  (XI  the  appropriate  answers 

b. 

_ Yes _ No 

_ lifht-headedness 

_ your  right  leg 

c. 

_ Yes  _ No 

_ visual  disturbances 

_ your  right  ankle  or  foot 

18 

29  —Yes  _ No 

_ your  left  leg 

a 

—  Yes  —No 

a. _ for  1  month  _ for  1  year  _ over  1  year 

_ your  left  ankle  or  fool 

b. 

_ Yes  —No 

b. _ daily  _ weekly  _ monthly 

_ both  legs 

c. 

_ Yes  _ No 

c. _ severe  _ moderately  severe  _ mild 

_ both  ankles  or  feet 

d. 

_ Yes  _ No 

d.  Mark  (XI  the  appropriate  answers 

e  _ Yes  _ No 

19 

_ when  climbing  stairs 

1 _ Yes  _ No 

a. 

—Yes  _ No 

_ when  at  rest 

b. 

_ Yes _ No 

_ with  emotional  strain 

c. 

_ Yes _ No 

g  _ Yes  _ No 

20 

_ Yes  _ No 
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_  monthly 


-No 


-No 

_No 

_No 


27  _Yes  _ No 

a  _ for  1  month  _ for  1  year _ .over  1  year 

0  _ daily  _ weekly  _ monthly 

c. _ severe  _ moderately  severe  _ mild 
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ft 
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Cardiovascular  Screen 


Name- 


Dite_ 


Patient  No.. 


il 

9 


I 

& 


fi 


$ 

S: 

V. 


g 


si* 


1.  _ CURT  DISCOMFORT 

_ for  1  month  _ for  I  yeti' _ over  1  yeai 

_ daily  _ weekly  _ monthly 

_ more  than  three  times  a  day 

_ lasts  seconds _ lasts  minutes  — lasts  hours 

_ returns  after  15  minutes 

_ severe  _ _ moderately  severe  — mild 

Kiadi  ef  Oiscemtert 

_ stabbing  pains 

_ crushing  or  squeezing  feelings 

_ burning  sensations 

_ fluttering  sensations 

_ throbbing 

locatin'  Ot 

_ middle  of  the  chest 

_ left  side  only 

_ right  side  only 

_ on  both  sides 

_ between  shoulder  blades 

_ in  the  neck  and  iaw  regions 

_ m  the  atm 

Radiates 

_ to  one  or  both  arms 

_ to  the  chin  or  jaw 

_ to  the  back 

Canditie*  Ot 

_ while  sitting  still 

_ during  sleep  so  it  wakens 

_ while  climbing  stairs 

_ while  bending  over 

_ during  sexual  activity 

_ after  a  heavy  meal 

_ under  emotional  strain 

Aggravated  »y 

_ walking 

_ running 

_ lying  down 

_ cold  weather 

_ slows  down  or  stops  activity 

Relieved  Ry 

_ sitting  up 

_ lying  down 

_ walking  around 

_ stops  after  5  minutes  rest 

tcceapenied  ky 

_ nausea 

_ shortness  of  breath 

_ fast  heart  beat 

_ gas  ot  beichmg 

_ sweating 

_ lightheadedness 

_ visual  disturbances 

2.  _ breathing  trouble 

_ for  1  month  _ for  1  year  _ _ over  1  year 

_ daily _ weekly _ monthly 

_ severe  —moderately  severe  _ mild 

Ceaditiee  Of 

_ when  climbing  stairs 

__when  at  rest 
_ with  emotional  strain 
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I  _ AWAKENS  SMOTHERINt 

_ for  1  month  _ tor  1  year  _ over  1  year 

_ daily  _ weekly  _ monthly 

_ severe  _ moderately  severe  — mild 

_ continues  sitting  up 

_ worsens  lying  fiat 

_ sleeps  on  two  or  more  pillows 

_ tires  easily 

I.  _ UHUSUtL  HEART  BUTS 

_ for  1  month  _ for  1  year  _ over  1  yea' 

Frequency 

_ more  than  3  a  day 

_ about  1  a  day 

_ more  than  1  a  week 

_ less  than  1  a  week 

Daratien 

_ _ last  an  instant 

—  last  about  a  minute 
_ Iasi  a  few  minutes  or  more 

Aggravated  By 

_ exercise 

_ gelling  upset 

_ eat  mg  a  big  meal 

_ lust  sitting  or  lying  down 

Relieved  By 
—Sitting  up 

_ lying  down 

..walking  around 

i  _  PAINS  OR  CRAMPS  IN  LESS  WHILE  WALKINS 

_ .for  1  month _ for  1  yea'  __  .over  1  year 

_ daily  _  _weekly  _ _ monthly 

—severe  ..moderately  severe  _ mild 

_ has  to  stop  walking 

_ .relieved  by  short  rest 

6  .PAINS  OR  CRAMPS  IN  LESS  WHILE  SLEEPING 

_ for  1  month _ for  1  year  —over  1  year 

_ daily  _ weekly _ monthly 

—severe  .. moderately  severe  ..mild 

_ sitting  up  relieves 

7  .  CHANCES  IN  LOWER  PARTS  OF  LECS 

Type  ef  Change 

_ a  darkening  of  the  skm 

_a  thickening  oi  toughening  of  the  skin 

_ _slow  healing  leg  ulcers 

_ for  1  month  .for  1  year  over  1  yea' 

>  _ SWELIIM  OF  FEET,  ANKLES.  OR  LECS 

_ for  1  month  for  1  year  over  )  year 

_ daily  _ weekly  _ monthly 

_severe  moderately  severe  mild 
Lecatien  Of 
_  right  leg 

_ right  ankle  O'  foot 

_  .left  leg 

_ left  ankle  or  foot 

—both  legs 

_ both  ankles  or  feet 

_ swelling  worsens  with  activity 

_ swelling  leaves  with  night  s  rest 

_ _ occurs  more  during  menstrual  period 

9  _ COLO  MAKES  FIN6ERS  NUMB  OB  BLUE 

_ for  1  month  ...for  1  year  _ over  1  yea' 

_ daily  ... weekly  .  monthly 

_ severe  .._  moderately  severe  mild 


10 


11 


12 


12 


14 


_ BIOT  SPELLS  OB  LIGHTHEADEDNESS 

_ daily  _ weekly  _ monthly 

_ NOT  FLASHES  OR  SOAKING  SWEATS 

_ daily  __  weekly  —monthly 

_ VEINS  ACHE 

_ daily  _ weekly _ monthly 

IUNESSES 

_ blood  vessel  trouble 

_ varicose  veins 

_ phlebitis 

_ heart  trouble 

_ heart  murmur 

_ angina 

_ heart  attack 

_ coronary 

_ myocardial  mfa'Ction 

_ coronary  occlusion 

...arteriosclerosis 

_ _ heart  disease 

—enlarged  heart 
'...rheumatic  heart 

_ leaky  heart 

_ blocked  heart 

_ hole  in  heart 

_ inflamed  hear! 

_ blood  clots 

_ heart  failure 

—aneurysm 

.concerned  may  have  heart  trouble 

TESTS 


high  blood  pressure 
.low  blood  pressure 

I 

high  cholesterol 

*v\*V 

.had  EKG 

_  abnorma'  EKG 

v 
■>> 
>.«  t 

MEDICINES 

_took  heart  medications  past  year 

Tea"  Last  U«4 

.anticoagulants 
-medicine  tor  blood  pressure 
.diuretics 
.nitroglycerine 
-digitalis 
-  qumidine 


1G 


SMOKING 

_ cigarettes 

—Pipe 
_ cigars 

Cigarette  Rate 


->l 

‘.>1 

A 

h* 


$ 

V 

Mttf 


_ less  than  10  a  day 

'  . 

between  10  and  20  a  da. 

_ between  20  and  40  a  day 

_ over  2  packs  a  day 

.  .for  about  a  month 

..  for  about  a  year 

.  .for  severa'  years 

Ml 

_ used  to  smoke  but  quit 

m 


APPENDIX  3 


SUBJECT  INITIALS:  _ 


DATE:  /  / 


SUBJECTIVE  CHECKLIST 


Please  check  the  Appropriate  point  on  the 
following  areas: 

scale 

for 

each  of  the 

MOUTH 

MOIST 

1 

2 

3  A 

5 

DRY 

SKIN 

MOIST 

1 

2 

3  A 

5 

DRY 

DISTANCE 

VISION 

CLEAR 

1 

2 

3  A 

5 

BLURRED 

NEAR 

VISION 

CLEAR 

1 

2 

3  A 

5 

BLURRED 

“HIGH- 

NOT 

HIGH 

1 

2 

3  A 

5 

AS  HICH  AS  I 
HAVE  BEEN 

TEMPERATURE 

(COLD) 

1 

2 

NORMAL 

A 

3 

(HOT) 

BALANCE 

(WORSE) 

1 

2 

NORMAL 

A 

5 

(BETTER) 

COORDINATION 

(WORSE) 

I 

2 

NORMAL 

A 

3 

(BETTER) 

TENSION 

(WORSE) 

1 

2 

NORMAL 

A 

5 

(BETTER) 

RESTLESSNESS 

(MORE) 

1 

2 

NORMAL 

A 

5 

(LESS) 

DEPRESSION 

(MORE) 

1 

2 

NORMAL 

A 

5 

(LESS) 

ANXIETY 

(WORSE) 

1 

2 

NORMAL 

A 

5 

(BETTER) 

FATIGUE 

(WORSE) 

1 

2 

NORMAL 

A 

5 

(BETTER) 

CONCENTRATION 

(WORSE) 

1 

2 

NORMAL 

A 

5 

( BETTER) 

CONFUSION 

(WORSE) 

1 

2 

NORMAL 

A 

5 

(BETTER) 

FORGETFULNESS 

(WORSE) 

I 

2 

NORMAL 

A 

5 

(BETTER) 

PULSE  __  BLOOD  PRESSURE  - /  _ 

PHYSIC  IAN'S  INITIAL  _  TIME  - :  — 


97 
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Anti-cholinergic  drug  experiments  conducted  under  Arsy  Contracts ,  1978-1966 

A.  Jenpolsky  (Principal  Investigator) 


effects  studied  No.  of  Contract 

Drug/Dose  (human  subjects)  Subjects  No. 


1.  flmactaibfi  Visual  acuity,  dynamic  visual  12  DAMD17-78-C 

0,  4.14  mg  acuity,  accomodation,  contrast  -8037 

thresholds,  pupil  size  and 
response,  color  vision,  give 
recovery,  oculomotor  function 
and  intraocular  pressure. 


2.  Atropine 

a.  0,2  mg/70  kg 


b.  0,2  mg/70  kg 


Accommodation,  dynamics  of 
accommodation,  phoria,  pupil 
dynamics,  static  visual 
acuity,  refraction,  oontrast 
sensitivity,  give  recovery, 
intra-oculv  pressure,  depth 
perception,  saccadic  eye 
movements  and  postural 
statibility,  color  matching. 

Visual  search  during  rotation 
(1  Hz);  repeated  accommodative 
response. 


10 


6 


DAK517-80-C 

-0066 


3.  Atropine 
a.  0,  0.25,  0.50, 

1.0,  2.0  mg/70kg 

BLASER  tracking,  distance 
visual  acuity,  pupil  size, 
pupillametry,  accomodation, 
free  space  and  in  SRI  accom- 
modcmeter  in  bright  and  dim 
light. 

10 

DNC17-B1-C 

-1216 

b.  0,  1.0  and 

2.0  mg/70kg 

Hand-eye  pursuit  tracking 
while  rotated  at  0.5  Hz  and 
simultaneously  doing  auditory 
discrimination. 

10 

4.  Atrooine  and  2 -PAM  chloride 


Atropine 

Pilot  study.  Rrysiological 

f*2 

DAM)17-83-C 

a.  4mg/70  kg 

measures,  vision  tests. 

-3198 

b.  4mg/70  kg; 

Blaser  tracking,  # 

1*10 

2rog/70  kg; 

physiological  measures, 

Placebo 

vision  measures. 

c.  2- PAM  Chloride 
1200mg/70  kg 

Pilot  study.  Physiological 
measures,  vision  tests. 

J*»2 

d.  1200mg/70  kg 
600mg/70  kg; 

Placebo 

Blaser  tracking,  ^ 

physiological,  meffures, 
vision  measures. 

!*8 

e.  Atropine  4mg/70kg+ 
2- PAM  Cl.  1200mg/ 

70  kg 

Pilot  combination  stucfy', 
physiological  measures, 
vision  tests. 

t*2 

f.  Atropine  4  mg/70  kg  and  placebo 
"  2  mg/70  kg  and  a 

»*10 

2- EMI  Cl  1200  mg/70  kg  and  placebo 
"  "  600  mg/70  kg  and  placebo 
Atropine  2  mg  and  2- PAM  Cl  600  mg 

"  2  mg  and  a  "  1200  mg 

"  4  mg  and  "  ■  600  mg 

a  4  mg  and  a  a  1200  mg 

Placebo  and  placebo 

rnwhinat-jgn  Tracking  experiments 

Hlaser,  ph^giological  measures*  and  vision 
measures.  Memory  and  mood  evaluations. 

* Physiological  measures:  blood  pressure,  pulse  rate,  EKG,  subjective  estimate 
of  intoxication. 

**Vision  measures:  visual  acuity  distance  and  near  (high  and  low  contrast); 
accomodation,  pupil  size,  contrastsensitivity,  color  discrimination. 

In  addition  to  the  above:  pupil  response,  color  matching,  stereopsis, 
increment  thresholds  under  chromatic  adaptation  conditions,  flicker 
sensitivity. 
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Horizontal  Tracking  Error 

(microrai 

59 

67 

50 

65 

70 

60 

64 

87 

74 

55 

64 

66 

68 

73 

80 

57 

66 

67 

71 

60 

68 

49 

49 

46 

Means 

61 

67 

63.875 

S.D. 

7.309 

10.876 

11.47 

Light  1200mg/70kg  2-PAM  Cl 


N 

8 


8 


8 


Horizontal  Tracking  Error  (microradians)  Light  600mg/70kg  2-PAM  Q 


• 

47 

58 

53 

62 

87 

66 

94 

102 

84 

65 

58 

57 

53 

58 

51 

65 

60 

59 

83 

62 

55 

55 

50 

42 

Means 

65.5 

S.D. 

66.875 

58.375 

* 

15.766 

N 

17.852 

12.42 

8 

8 

8 

Horizontal  Tracking  Error 

(microrac 

64 

64 

69 

* 

74 

62 

78 

96 

80 

93 

62 

65 

62 

57 

67 

61 

71 

64 

72 

56 

54 

62 

e 

47 

51 

63 

Means 

65.875 

63.375 

70 

S.D. 

14.885 

8.749 

11.058 

✓ 

N 

8 

8 

8 

Light  Placebo 


I  -S  .  !.  ».».  . 


Horizontal  Tracking  Error 

(microradians)  Dark  1200mg/70kg  2-PAM  Cl 

106 

94 

97 

129 

146 

150 

164 

177 

151 

122 

105 

148 

112 

123 

146 

124 

144 

133 

120 

123 

137 

88 

101 

98 

Means 

120.625 

126.625 

132.5 

S.D. 

21.771 

27.851 

22.494 

N 

8 

8 

8 

Horizontal  Tracking  Error 

(microradians)  Dark  600mg/70kg  2-RAM  Q 

98 

105 

113 

147 

141 

142 

161 

212 

184 

105 

112 

93 

100 

92 

92 

137 

143 

134 

114 

125 

123 

83 

81 

188 

Means 

118.125 

126.375 

133.625 

S.D. 

27.216 

40.932 

36.812 

N 

8 

8 

8 

Horizontal  Tracking  Error 

(microradians)  Dark  Placebo 

93 

101 

154 

143 

125 

121 

236 

201 

179 

96 

108 

115 

105 

110 

128 

146 

140 

123 

118 

122 

100 

175 

87 

81 

Means 

139 

124.25 

125.125 

S.D. 

48.303 

34.927 

30.348 

N 

8 

8 

8 

1 

'  -  *  ‘  ' 

Systolic  B.P. 
104 

(nt>) 

108 

1200mg/70kg  2- PAW  Cl 
112 

118 

110 

118 

128 

128 

137 

0 

128 

138 

138 

128 

0 

120 

126 

132 

128 

118 

r 

110 

116 

120 

126 

118 

106 

110 

120 

120 

0 

110 

110 

130 

125 

110 

120 

118 

136 

128 

118 

Means 

114.5 

119.25  127 

126.25 

114.8 

V 

S.D. 

8.264 

10.58 

8.944 

5.776 

4.382 

■: 

N 

8 

8 

8 

8 

5 

~s> 

Systolic  B.P. 
108 

(mb) 

108 

600mg/70kg  2-FAM  Cl 
110 

112 

0 

r 

-y 

116 

125 

124 

115 

0 

'Hw 

124 

130 

130 

124 

128 

V* 

120 

130 

130 

120 

130 

V 

f 

106 

110 

110 

108 

0 

105 

108 

110 

105 

126 

118 

118 

118 

118 

118 

118 

118 

118 

118 

0 

.* 

Means 

114.375 

118.375  118.75 

115 

125.5 

m 

S.D. 

7.09 

9.257 

8.548 

6.347 

5.26 

W 

N 

8 

8 

8 

8 

4 

V 

Systolic  B.P. 
104 

(mb) 

107 

Placebo 

104 

100 

0 

r 

108 

111 

108 

122 

116 

134 

130 

130 

130 

128 

V 

128 

130 

130 

126 

0 

115 

110 

110 

110 

0 

V- 

106 

110 

116 

110 

116 

•* 

118 

118 

128 

120 

0 

* 

y 

110 

112 

112 

118 

118 

Means 

115.375 

116 

117.25 

117 

119.5 

S.D. 

10.783 

9.181 

10.58 

9.798 

5.745 

if1 

N 

8 

8 

8 

8 

4 

b 


v//>' 

-»-t .t..-. - 1. i 


*/  '  »  *  *  *■  <*  *  J*  '  *'*',*v  <•"*"  fc**  /  ■  -  ,'  *  *"*>"•  « ’* 


Diastolic  B.I 

>.  (mb) 

1200mg/70kg  2-PAM  a 

70 

66 

70 

65 

76 

66 

66 

65 

78 

80 

78 

78 

76 

76 

80 

80 

80 

80 

80 

80 

68 

68 

80 

80 

72 

74 

76 

70 

78 

76 

86 

78 

Means 

74.75 

S.D. 

73.25 

77 

74.5 

4.268 

N 

5.849 

6.325 

6.719 

8 

8 

8 

8 

Diastolic  B.P 

.  (mb) 

600mg/70kg  2-PAM  Cl 

70 

66 

66 

58 

65 

70 

65 

68 

84 

80 

76 

78 

80 

74 

76 

76 

78 

70 

68 

68 

80 

64 

80 

68 

78 

76 

78 

76 

76 

78 

70 

76 

Means 

76.375 

S.D. 

72.25 

72.375 

71 

6.093 

N 

5.701 

5.805 

6.761 

8 

8 

8 

8 

Diastolic  B.P, 

.  (mb) 

Placebo 

68 

70 

66 

53 

64 

65 

58 

64 

76 

76 

80 

70 

76 

80 

76 

76 

80 

78 

70 

80 

80 

60 

74 

76 

68 

70 

70 

80 

68 

68 

70 

72 

Means 

72.5 

70.875 

70.5 

71.375 

EVA  Low  Contrast  #  of  Letters 


57 

57 

60 

57 

60 

55 

55 

55 

55 

64 

55 

54 

55 

54 

55 

61 

60 

60 

60 

60 

60 

60 

60 

58 

60 

59 

60 

59 

59 

59 

52 

51 

51 

51 

52 

61 

60 

59 

60 

59 

Means 

57.5 

57.125 

57.375 

56.75 

58.625 

S.D. 

3.295 

3.482 

3.335 

3.196 

3.623 

N 

8 

8 

8 

8 

8 

EVA  LOW 

Contrast  #  of 

Letters  600mg/70kg  2- BAM  Cl 

56 

55 

55 

55 

55 

59 

59 

60 

60 

60 

56 

55 

55 

55 

55 

60 

60 

59 

59 

60 

61 

63 

65 

63 

61 

58 

58 

58 

58 

60 

57 

49 

52 

52 

51 

60 

59 

59 

58 

61 

Means 

58.375 

57.25 

57.875 

57.5 

57.875 

S.D. 

1.923 

4.234 

3.944 

3.423 

3.72 

N 

8 

8 

8 

8 

8 

EVA  Low 
60 

Contrast  1  of 
58 

letters  Placebo 
60 

60 

60 

60 

57 

60 

60 

59 

55 

55 

55 

55 

58 

63 

58 

58 

58 

62 

62 

60 

61 

60 

65 

59 

57 

57 

57 

57 

53 

52 

52 

52 

51 

58 

59 

59 

58 

58 

Means 

58.75 

57 

57.75 

57.5 

58.75 

S.D. 

3.37 

2.507 

3.012 

2.828 

4.062 

N 

8 

8 

8 

8 

8 

I 


t 

B  * 


V 


*3 

t 


A 

If 


v;.'>  v>.- 


.‘aV.^  vZ/vV-.v*  »-V-  •' 

■  efcfcAa  A  >i  all  i^Iim 


,S  .'•  . 


j.  ljj£~/*fK£L  j 


>HPb«iar..,Vs‘4W  r  ■*.■•.•  .••.  •V‘V"il ■:.■ 


A 

H 


NVA  LOW 

0 

Contrast  #  of 

0 

Letters  1200mg/70kg  2-PAM  Cl 

0  60 

60 

61 

60 

60 

65 

0 

58 

58 

56 

59 

0 

62 

61 

61 

60 

60 

59 

59 

59 

59 

59 

59 

59 

59 

59 

0 

46 

50 

50 

56 

52 

58 

57 

57 

57 

60 

Means 

57.571 

57.714 

57.429 

59.375 

58.2 

S.D. 

5.318 

3.638 

3.69 

2.669 

3.493 

7  7  7  8  5 


WA  Low  Contrast  #  of  Letters  600mg/70kg  2- PAM  Cl 


60 

60 

60 

60 

0 

* 

60 

61 

65 

63 

0 

58 

55 

57 

59 

56 

56 

57 

59 

59 

58 

61 

61 

61 

61 

0 

57 

57 

59 

61 

59 

r 

53 

52 

53 

50 

52 

59 

59 

58 

59 

0 

> 

Means 

58 

57.75 

59 

59 

56.25 

U 

S.D. 

2.619 

3.151 

3.423 

3.891 

3.0% 

■ 

N 

8 

8 

8 

8 

4 

s 

> 

WA  Low 
60 

Contrast  #  of 
60 

Letters  Placebo 
60 

60 

0 

> 

£ 

0 

0 

0 

60 

60 

r- 

►  1 

55 

56 

55 

59 

54 

61 

61 

61 

61 

0 

61 

62 

60 

61 

62 

58 

58 

57 

58 

59 

53 

54 

52 

54 

0 

* 

57 

59 

58 

58 

59 

Means 

57.857 

58.571 

57.571 

58.875 

58.8 

S.D. 

3.078 

2.82 

3.207 

2.295 

2.95 

► 

N 

7 

7 

7 

8 

5 

T* 

i 

m 

'j 


\ 

Uiii  M 

l' 

ft 

Pupil  Size 

(nro)  1200mg/70kg  2-PAM  CL 

i 

i 

3 

3.25 

3.75 

3.25 

3  V 

3 

3.25 

3.25 

3.5 

0  V 

3.75 

4 

3.75 

3.75 

0  z 

3.75  | 

■i  ** 

3.75 

4.75 

4.25 

4 

IB 

3.75 

4.25 

4 

3.75 

3.75 

IV 

3.75 

4.25 

3.75 

4 

0  A 

3.75 

3.75 

4 

4 

4  A 

4 

4.25 

4 

4 

4  A 

Means 

3.594 

3.969 

3.844 

3.781 

£. 

E 

3.7  55 

1 

S.D. 

N 

8 

8 

8 

8 

A 

A 

5  > 

|L 

Pupil  Size 

(inn)  600mg/70kg  2-PftM  Cl 

A 

it 

Hp 

3.25 

3.25 

3 

3.5 

a 

B  pn 

0  £ 

3.5 

3.25 

3.5 

3.5 

3.75 

3.75 

3.75 

3.75 

3.75  Cv 

£v, 

3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

0  -s 

&  * 

3.75 

4.5 

4.25 

4 

3.75  ^ 

S 

3.75 

4 

4.25 

4 

4  1 

Jn 

3.75 

3.75 

3.75 

3.75 

0 

I 

Means 

3.656 

3.75 

3.75 

3.75 

3.813 

S.D. 

N 

8 

8 

8 

8 

ti 

4  ^ 

■fv 

fc: 

- 

Pupil  Size 
3.25 

(inn)  Placebo 
3.25 

3.25 

3.5 

A 

0  A 

j* 

3.5 

3.5 

3.5 

3.75 

3.25  £ 

3.75 

3.75 

3.75 

3.75 

3.75  4 

3.75 

3.75 

3.75 

3.75 

0  S 

$>• 

4 

4 

3.75 

4 

3.75  r: 

3.75 

3.75 

4 

3.75 

4 

fc 

3.75 

3.75 

3.75 

3.75 

0  A 

3.75 

3.75 

3.75 

3.75 

4  !> 

? 

<*?4 

^j 

Means 

3.688 

3.688 

3.688 

3.75 

* 

3.75 

V 

JV 

B*  - 

S.D. 

N 

8 

8 

8 

8 

* 

5  J: 

p 

f&„. 

IT 

*  .’■* 

V.' 

v/ 

V, 

V.' 

>.■  . 

B ' 

p? 

>■;•'• 

1 

St 

i 

•y 

V 

■j* 

* 

B! 

A.'-'V  .  .V/A  A  -  .  . 

a*  j  i»^4  j  /  _  »**_  v_  m 

’  ,  *,«  .  *  .  ■  .  ^  .  >r,  i  K«  .  *»  _w 

Accommodative  Amplitude 

(cm)  1200mg/70kg  2-PAM  Cl 

11.8 

11.5 

11.7 

11.47 

11.03 

11.07 

12.5 

12.07 

11.37 

0 

13.87 

13.6 

13.23 

13.77 

0 

13.77 

13.1 

12.93 

13.4 

13.6 

12.5 

12.43 

12.2 

12 

11.5 

12.4 

11.7 

12.5 

11.7 

0 

15.23 

15.77 

16.47 

16.37 

15.43 

11.63 

11.43 

11.93 

12.93 

12 

Means 

12.784 

S.D. 

12.754 

12.879 

12.876 

12.712 

1.394 

N 

1.441 

1.539 

1.677 

1.801 

8 

8 

8 

8 

5 

Accommodative  Amplitude 

(on)  600mg/70kg  2-PAM  Cl 

11.47 

11.5 

11.73 

12 

0 

11.73 

11.97 

11.7 

11.73 

0 

14.2 

13.8 

13.77 

13.93 

13.93 

15.77 

13.9 

13.87 

14.1 

12.93 

12.33 

12.53 

12.37 

12.37 

0 

11.8 

11.77 

11.53 

11.37 

11.6 

15.33 

16 

17 

15.67 

15.63 

11.77 

11.87 

11.2 

11.5 

0 

Means 

13.05 

12.918 

12.896 

12.834 

13.523 

S.D. 

1.768 

N 

1.545 

1.941 

1.554 

1.698 

8 

8 

8 

8 

4 

Accommodative  Amplitude 

(an)  Placebo 

11.53 

11.07 

11.6 

11.53 

0 

11.03 

10.93 

11.5 

11.77 

11.07 

14.07 

13.77 

14.67 

13.07 

13.93 

12.33 

12.13 

12.07 

12.35 

0 

12.3 

12.2 

12.27 

11.93 

0 

11.37 

11.13 

11.77 

11.23 

10.33 

15.13 

15 

15.17 

15.43 

0 

11.4 

11.37 

11.63 

11.7 

11.2 

Means 

12.395 

12.2 

12.585 

12.376 

11.633 

S.D. 

1.461 

N 

1.465 

1.47 

1.355 

1.579 

8 

8 

8 

8 

4 

1 

VVO.-.V.V 

^.v..V-A-V^aV. 

vWvV.'. 

iC.  > 

w 


Bain  Rating 

(0-4) 

1200mg/70kg  2- PAM  CL 

3 

3 

2 

0 

-1 

4 

3.5 

.1 

2 

2.5 

2 

0 

1 

1.5 

.75 

0 

3 

2 

2.5 

0 

1 

1 

3 

0 

Means 

1.607 

S.D. 

2.25 

2.063 

.013 

1.059 

N 

.964 

.971 

.035 

7 

8 

8 

8 

Pain  Rating 

(0-4) 

600mg/70kg  2- PAM  Cl 

3 

2 

1 

.1 

1 

1 

.5 

0 

1.5 

1.5 

.5 

0 

1.5 

1.5 

.5 

.5 

0 

.25 

0 

0 

2 

2 

.5 

0 

2.5 

3 

1 

0 

1 

1 

1 

0 

Means 

1.563 

S.D. 

N 

1.531 

.625 

.075 

8 

8 

8 

8 

Pain  Rating 

(0-4) 

Placebo 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

Means 

S.D. 

N 

8 


Horizontal 

Error  Light 

(mlcroradlans) 

PI acebo 

0.294 

.32 

.285 

0.099 

.1 

.217 

0.171 

.157 

.164 

0.175 

0.136 

0.142 

0.169 

0.138 

0.133 

0.185 

0.18 

0.2 

0.17 

0.178 

0.169 

0.142 

0.124 

0.134 

0.218 

0.2 

0.23 

0.156 

0.135 

0.135 

Means 

0.178 

S.D. 

0.167 

0.181 

0.051 

N 

0.062 

0.051 

10 

10 

10 

Horizontal 

Error  Light 

(mlcroradlans) 

600mg/70kg  2-PAM  Cl 

0.338 

0.24 

0.323 

0.182 

0.197 

0.19 

0.096 

0.177 

0.108 

0.159 

0.124 

0.131 

0.113 

0.117 

0.121 

0.218 

0.22 

0.252 

0.17 

999 

0.259 

0.2 

0.182 

0.154 

0.161 

0.176 

0.172 

0.111 

0.125 

0.126 

Means 

0.175 

S.D. 

0.173 

0.184 

0.07 

N 

0.044 

0.072 

10 

9 

10 

Hot  I zontal 

Error  Light 

(mlcroradlans) 

1 200mg/70kg  2-PAM  Cl 

0.221 

0.308 

0.251 

0.213 

0.157 

0.203 

0.117 

0.114 

0.106 

0.138 

0.128 

0.284 

0.179 

0.228 

0.196 

0.224 

0.186 

0.243 

0.172 

0.161 

0.168 

0.189 

0.142 

0.133 

0.143 

0.134 

0.146 

0.158 

0.17 

0.1  46 

Means 

D.175 


0.173 


0.188 


Hor Izontal 

Error  Light 

(mlcroradlans) 

2mg/70kg  Atropine 

. I 

0.146 

0.153 

0.335 

0.165 

0.175 

0.182 

0.13 

0.095 

0.092 

0.162 

0.171 

0.151 

• 

0.136 

0.147 

0.148 

J* 

0.224 

0.267 

0.254 

£ 

0.149 

0.149 

0.14 

VJ 

0.217 

0.191 

0.198 

0.19 

0.179 

0.181 

-Y 

0.137 

0.12 

0.109 

-Y 

Means 

¥ 

0.166 

0.165 

0.179 

r? 

■  V 

S.D. 

*« 

0.034 

0.046 

0.072 

.  s 
♦  *  * 

N 

10 

10 

10 

► 

Horizontal 

Error  Light 

(mlcroradlans) 

4mg/70kg  Atropine 

5^ 

0.287 

0.361 

0.341 

*Y.' 

0.192 

0.227 

0.235 

0.12 

0.11 

0.106 

0.161 

0.171 

0.15 

*A 

0.135 

0.143 

0.15 

i 

0.219 

0.241 

0.268 

77 

0.176 

0.158 

0.212 

0.21 

999 

0.216 

% 

0.174 

0.171 

0.213 

0.122 

0.163 

0.297 

Means 

0.18 

0.194 

0.219 

« 

S.D. 

0.051 

0.074 

0.071 

N 

10 

9 

10 

Horizontal 

Error  Light 

(mlcroradlans)  2mg/70kg  Atropine  A  600mg/70kg  2-PAM  Cl 

0.207 

0.231 

0.224 

0.158 

0.163 

0.171 

0.104 

0.099 

0.102 

0.169 

0.16 

0.177 

0.172 

0.186 

0.201 

0.167 

0.166 

0.207 

0.163 

0.172 

0.148 

0.165 

0.131 

0.23 

0.129 

0.161 

0.152 

0.138 

0.165 

0.158 

Means 

0.157 

0.163 

0.177 

S.D. 

0.028 

0.034 

0.039 

N 

10 

10 

10 

•*  »*  •  ,  »*,  «*  -*,  **«  • ,  *' . 
“  A  ».  j.  -  ,»  -■  »  ->  “  >  » >  -  A.  ■  ■• 


*  J 


-  N 
V*.V 

•-Yv 

*-Y> 


Horizontal  Error  Light  (mlcroradlans) 
0.21  0.244  0.256 

0.222  0.215  0.235 

0.143  0.155  0.153 

0.265  0.188  0.181 

0.167  0.161  0.168 

0.182  0.203  0.228 

0.17  0.171  0.163 

0.154  0.142  0.188 

0.144  0.202  0.205 

0.136  0.135  0.273 


4mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 


Means 

0.179 

S.D. 

0.041 

N 

10 


0.182 


0.035 


0.205 


0.041 


Horizontal  Error  Light  (mlcroradlans) 
0.181  0.27  8  0.238 

0.156  0.13  0.14 

0.156  0.135  0.162 

0.184  0.196  0.167 

0.195  0.144  0.16 

0.152  0.204  0.186 

0.177  0.17  0.164 

0.145  0.145  0.128 

0.153  0.156  0.17 

0.135  0.156  0.131 


2mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Cl 


Means 

0.163 

S.D. 

0.019 

N 

10 


0.171 


0.045 


0.165 


0.032 


Horizontal  Error  Light  (mlcroradlans)  4mg/70kg  Atropine  A  1200mg/70kg  2-PAM  Cl 


0.259 

0.243 

0.121 

0.176 

0.167 

0.204 

0.139 

0.133 

0.149 

0.144 

Means 

0.174 

S.D. 

0.047 

N 

10 


0.428 

0.316 

0.13 

0.144 

0.167 

0.247 

0.181 

0.137 

0.189 

0.231 


0.217 


0.U94 


0.389 

0.22 

0.154 

0.182 

0.181 

0.2 

0.19 

0.154 

0.16 

0.366 


0.086 


10 


Horizontal  Error  Dark  (mlcrorad! ans) 


0.529 

0.449 

0.444 

0.161 

0.204 

0.463 

0.209 

0.211 

0.202 

0.314 

0.235 

0.259 

0.236 

0.245 

0.22 

0.268 

0.285 

0.226 

0.28 

0.26 

0.234 

0.275 

0.25 

0.236 

0.278 

0.268 

0.225 

0.218 

0.223 

0.197 

Means 

0.277 

S.D. 

0.263 

0.271 

0.099 

N 

0.07 

0.098 

10 

10 

10 

Horizontal 

Error  Dark 

(mlcroradlans 

0.479 

0.479 

0.441 

0.252 

0.288 

0.42 

0.17 

0.104 

0.164 

0.223 

0.253 

0.232 

0.193 

0.178 

0.176 

0.276 

0.323 

0.305 

0.266 

999 

0.249 

0.297 

0.238 

0.321 

0.274 

0.254 

0.25 

0.198 

0.23 

0.192 

Means 

0.263 

S.D. 

0.261 

0.275 

0.087 

N 

0.103 

0.096 

10 

9 

10 

PI acebo 


600mg/70kg  2- PAM  Cl 


Horizontal  Error  Dark  (microrad tans)  1200mg/70kg  2-PAM  Cl 


Horizontal 

Error  Dark 

(mlcroradl ans) 

0.274 

0.407 

0.385 

0.368 

0.493 

0.476 

0.222 

0.256 

0.289 

0.315 

0.394 

0.36 

0.22 

0.254 

0.245 

0.282 

0.343 

0.3 

0.247 

0.301 

0.266 

0.204 

0.22 

0.351 

0.225 

0.306 

0.337 

0.207 

0.421 

0.706 

Means 

0.256 

S.D. 

0.34 

0.372 

0.053 

N 

0.088 

0.135 

10 

10 

10 

Hor 1 zontal 

Error  Dark 

(mtcroradl  ans) 

0.412 

0.414 

0.384 

0.246 

0.243 

0.248 

0.264 

0.251 

0.213 

0.315 

0.27 

0.352 

0.396 

0.209 

0.238 

0.252 

0.367 

0.359 

0.231 

0.25 

0.237 

0.223 

0.24 

0.24 

0.278 

0.279 

0.296 

0.207 

0.355 

0.334 

Means 

0.282 

S.D. 

0.288 

0.29 

0.071 

N 

0.067 

0.062 

10 

10 

10 

Horizontal 

Error  Dark 

(mlcroradl ans) 

0.442 

0.782 

0.885 

0.336 

0.513 

0.526 

0.274 

0.264 

0.335 

0.259 

0.459 

0.406 

0.208 

0.254 

0.278 

0.261 

0.395 

0.404 

0.234 

0.298 

0.291 

0.238 

0.239 

0.251 

0.199 

0.354 

0.265 

0.266 

0.657 

0.785 

Means 

0.272 

S.D. 

0.422 

0.443 

0.071 

N 

0.183 

0.224 

10 

10 

10 

4mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 


2mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Cl 


4mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Cl 


3 


V  V  V  V  V  V 


v\:W£3 


KV 


I 

> 


i 


» 


I 


i--:- 


y 

k*.  * 
r*%* 

i 

r  •  ' 


fv 

it, 

I' 


Vertical 

Error  Light 

(mlcroradl ans) 

0.084 

0.077 

0.094 

0.048 

0.045 

0.052 

0.053 

0.061 

0.044 

0.07 

0.052 

0.053 

0.05 

0.042 

0.039 

0.054 

0.055 

0.05 

0.094 

0.066 

0.052 

0.039 

0.04 

0.033 

0.057 

0.054 

0.057 

0.04 

0.037 

0.042 

Means 

0.059 

S.D. 

0.053 

0.052 

0.018 

N 

0.013 

0.017 

10 

10 

10 

Vertical 

Error  Light 

(microradians) 

0.112 

0.167 

0.079 

0.075 

0.064 

0.053 

0.042 

0.065 

0.037 

0.082 

0.062 

0.051 

0.062 

0.038 

0.037 

0.077 

0.067 

0.132 

0.059 

999 

0.06 

0.086 

0.054 

0.08 

0.05 

0.046 

0.05 

0.036 

0.051 

0.034 

Means 

0.068 

S.D. 

0.068 

0.061 

0.023 

N 

0.038 

0.03 

10 

9 

10 

Vertical 

Error  Light 

(mlcroradl ans) 

0.102 

0.092 

0.094 

0.065 

0.058 

0.051 

0.043 

0.041 

0.036 

0.057 

0.055 

0.071 

0.067 

0.07 

0.059 

0.067 

0.062 

0.077 

0.062 

0.063 

0.041 

0.083 

0.041 

0.043 

0.047 

0.04 

0.042 

0.054 

0.043 

0.048 

Means 

0.065 

S.D. 

0.057 

0.056 

0.017 

N 

0.017 

0.019 

10 

10 

10 

PI  acebo 


600mg/70kg  2-PAM  Cl 


1 200mg/70kg  2-PAM  Cl 


'-•.V/ 


JUi 


,y. 


Vertical 

Error  Light 

(microradians) 

2mg/70kg  Atropine  ) 

0.093 

0.067 

0.075 

y*! 

0.063 

0.063 

0.051 

0.051 

0.039 

0.033 

0.063 

0.066 

0.061 

0.04 

0.046 

0.037 

0.05 

0.066 

0.079 

r^r 

0.058 

0.041 

0.039 

0.068 

0.058 

0.07 

■ 

0.051 

0.049 

0.066 

0.038 

0.042 

0.039 

•  *■ 

Means 

v'n 

0.058 

0.054 

0.055 

S.D. 

0.016 

0.01 1 

0.017 

N 

10 

10 

10 

Vertical 

Error  Light 

(microrad  Ians) 

4mg/70kg  Atropine 

0.124 

0.087 

0.1 19 

0.05 

0.074 

0.112 

0.04 

0.047 

0.038 

0.062 

0.062 

0.056 

0.038 

0.04 

0.049 

m 

0.059 

0.049 

0.063 

s' 

0.048 

0.045 

0.059 

0.107 

999 

0.064 

0.047 

0.043 

0.059 

0.039 

0.045 

0.089 

«  TV 

Means 

m 

0.061 

0.055 

0.071 

S.D. 

0.03 

0.016 

0.027 

N 

V 

10 

9 

10 

*  !  A 

► 

Vertical 

Error  Light 

(mlcroradl ans) 

2mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 

0.076 

0.069 

0.072 

0.051 

0.061 

0.061 

"  ■ 

0.034 

0.031 

0.035 

0.094 

0.077 

0.098 

■'  \ 

0.076 

0.055 

0.049 

0.051 

0.075 

0.073 

0.061 

0.041 

0.044 

0.072 

0.058 

0.064 

0.047 

0.045 

0.042 

*  V 

0.044 

0.053 

0.217 

Means 

0.061 

0.057 

0.075 

S.D. 

0.018 

0.015 

0.053 

> 

N 

r__«e 

tm 

10 

10 

10 

♦  *>■ 


2 


Vertical 

Error  Light 

(mlcroradlans) 

0.1 

0.08 

0.071 

0.047 

0.062 

0.071 

0.049 

0.085 

0.068 

0.082 

0.076 

0.066 

0.053 

0.046 

0.054 

0.044 

0.055 

0.075 

0.102 

0.047 

0.075 

0.056 

0.052 

0.063 

0.041 

0.044 

0.049 

0.042 

0.05 

0.079 

Means 

0.062 

S.D. 

0.06 

0.067 

0.024 

N 

0.015 

0.01 

10 

10 

10 

Vertical 

Error  Light 

(mlcroradlans) 

0.072 

0.077 

0.067 

0.068 

0.061 

0.055 

0.059 

0.054 

0.059 

0.087 

0.138 

0.072 

0.052 

0.043 

0.038 

0.072 

0.053 

0.053 

0.045 

0.038 

0.037 

0.051 

0.047 

0.037 

0.044 

0.044 

0.045 

0.045 

0.042 

0.123 

Means 

0.06 

S.D. 

0.06 

0.059 

0.015 

N 

0.03 

0.026 

10 

10 

10 

Vertical 

Error  Light 

(mlcroradl ans) 

0.087 

0.093 

0.106 

0.072 

0.084 

0.072 

0.057 

0.053 

0.065 

0.161 

0.062 

0.078 

0.04 

0.049 

0.046 

0.056 

0.056 

0.052 

0.07 

0.087 

0.061 

0.041 

0.038 

0.059 

0.041 

0.046 

C.051 

0.048 

0.065 

0.116 

Means 

0.067 

0.063 

0.071 

I. 

136  0.019  0.073 


4mg/70kg  A+ropIne  &  600mg/70kg  2-PAM  Cl 


2mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Cl 


4mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Cl 


V/. 


V*»;1 


Vertical 

Error  Dark  1 

(mlcroradl ans)  2mg/70kg  Atropine 

0.16 

0.096 

0.123 

0.101 

0.194 

0.053 

0.057 

0.052 

0.051 

0.102 

0.122 

0.186 

0.068 

0.064 

0.061 

0.088 

0.082 

0.115 

0.063 

0.058 

0.063 

0.083 

0.129 

0.121 

0.07 

0.083 

0.162 

0.065 

0.069 

0.085 

Means 

0.086 

0.095 

0.102 

S.D. 

0.03 

0.043 

0.047 

N 

10 

10 

10 

Vertical 

Error  Dark  (microrad  Ians)  4mg/70kg  Atropine 

0.093 

0.129 

0.107 

0.094 

0.095 

0.198 

0.061 

0.071 

0.079 

0.093 

0.122 

0.092 

0.086 

0.057 

0.082 

0.071 

0.086 

0.106 

0.078 

0.081 

0.116 

0.091 

999 

0.096 

0.081 

0.069 

0.135 

0.056 

0.147 

0.172 

Means 

0.08 

0.095 

0.118 

S.D. 

0.014 

0.031 

0.039 

N 

10 

9 

10 

Vertical 

Error  Dark  (mlcroradl ans)  2mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 

0.098 

0.093 

0.082 

0.049 

0.064 

0.092 

0.048 

0.046 

0.046 

0.14 

0.169 

0.154 

0.098 

0.064 

0.072 

0.078 

0.084 

0.081 

0.073 

0.055 

0.07 

0.076 

0.106 

0.058 

0.063 

0.059 

0.063 

0.071 

0.112 

0.301 

Means 

0.079 


0.085 


0.102 


V 


ol 


%  Time  On  Target  Light 

2mg/70kg  Atropine 

81.97 

86.88 

44.7 

83.35 

77.02 

83.24 

84.48 

85.4 

87.39 

78.74 

67.94 

75.27 

90.13 

84.36 

84.44 

62.34 

61.66 

55.48 

91.11 

90.15 

92.41 

81.53 

81.16 

87.01 

74.98 

77.86 

72.36 

83.9 

83.64 

87.93 

Means 

81.253 

S.D. 

79.607 

77.023 

8.177 

N 

8.862 

15.6 

10 

10 

10 

%  Time  On  Target  Light 

4rag/70kg  Atropine 

54.56 

42.76 

38.89 

79.66 

74.78 

73.74 

62.79 

70.36 

66.55 

75.07 

75.9 

76.19 

91.05 

90.17 

82.83 

71.81 

63.94 

50.95 

86.53 

85.43 

71.32 

73.57 

999 

71 

80.33 

79.21 

57.67 

81.02 

78.5 

33.62 

Means 

75.639 

S.D. 

73.45 

62.276 

10.811 

N 

13.836 

16.47 

10 

9 

10 

%  Time  On  Target  Light 

2mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 

64.1 

70.79 

77.1 

85.89 

86.43 

79.84 

96.03 

96.41 

95.15 

79.07 

70.03 

74.92 

55.24 

52.08 

39.65 

64.64 

60.29 

62.12 

88.33 

86.11 

89.13 

92.4 

89.85 

88.79 

85.98 

83.3 

87.51 

87.59 

79.91 

77.48 

Means 

79.927 

S.D. 

77.52 

77.169 

13.787 

N 

13.931 

16.175 

10 

10 

10 

2 

%  Time 

61.91 

81.57 
75.48 

73.18 

65.36 

77.88 

89.21 

88.46 

83.19 
88 

Means 

78.424 

S.D. 

9.552 

N 

10 

%  Time 

68.63 

92.17 

78.85 
72.32 
59.5 

70.37 

86.86 
88.77 

75.89 

77.97 

Means 

77.133 

S.D. 

10.075 

N 

10 

%  Time 

61.46 

76.21 

80.58 
77.52 
80.41 

69.92 
91.69 
91.9 

73.97 
77.96 

Means 

78.162 

S.D. 

9.137 

N 

10 


On  Target  Light 

44.64 
74.9 
69.7 
70.79 

68.65 
56.54 
85.75 
87.29 
69.77 
81.89 


4m^70kg  Atropine  &  600mg/70kg  2-RAM  Cl 

38.42 
74.69 
75.6 
76.72 
62.21 
70.05 
81.5 
65.27 
70.13 

42.43 


70.992  65.702 
13.036  14.478 
10  10 


On  Target  Light 
67.3 
93.19 
75.57 
73.53 
59.95 

65.72 
86.42 
91.9 

82.72 
80.29 


2mg/70kg  Atropine  &  1200mg/70kg  2-RAM  Q 

65.44 

89.75 
77.87 
67.93 
57.38 
69.92 
89.5 
92.34 

80.75 
84.31 


77.659  77.519 
11.246  11.882 
10  10 


On  Target  Light 
52.05 
71.57 
84.39 
77.79 
78.17 
60.87 
82.9 
91.75 
70.2 
59.71 


4rag/70kg  Atropine  &  1200mg/70kg  2-RAM  Cl 

43.36 
70.49 

71.36 
68.84 
73.07 
65.4 
73.94 
75.1 
71.42 
24.56 


72.94  63.754 
12.479  16.539 
10  10 


3 


%  Time  On  Target  Dark 

27.02 

23.04 

87.17 

82.13 

58.81 

44.69 

33.98 

41.76 

56.11 

90.72 

48.72 

53.44 

53.6 

67.59 

47.46 

48.42 

37.13 

33.46 

64.4 

64.24 

Means 

51.44 

S.D. 

54.949 

17.174 

N 

21.262 

10 

10 

%  Time  On  Target  Dark 

21.79 

18.13 

71.11 

63.57 

60.88 

71.46 

46.55 

41.12 

66.65 

69.98 

48.48 

48.13 

59.24 

999 

44.94 

60.51 

39.46 

48.18 

68.01 

66.89 

Means 

52.711 

S.D. 

54.219 

15.363 

N 

17.251 

10 

9 

Plaoebo 

19.06 

54.43 

62.37 

47.18 

62.33 

52.23 

58.15 

45.53 

31.778 

65.81 


49.887 

14.769 

10 

600mg/70kg  2- PAM  Cl 

18.43 
65.91 
79.25 

60.44 
78.04 
46.8 

59.96 

57.96 
37.85 
75.59 


58.023 

19.242 

10 


%  Time  On  Target  Dark  1200mg/70kg  2- PAM  Cl 


%  Time  On  Tax  get  Dark 

2rog/70kg  Atropine 

39.3 

58.54 

17.55 

v.v 

61.05 

72.97 

73.1 

v.v 

71.04 

77.51 

75.81 

.y  ■; 

31.68 

18.88 

29.79 

j§i 

53.6 

54.47 

57.83 

46.6 

33.48 

40.67 

66.21 

70.53 

60.18 

56.73 

51.26 

57.59 

y  y. 

38.5 

38.13 

39.17 

•\  y.t 

62.19 

41.12 

62.73 

j  vfl 

Means 

52.69 

51.689 

51.442 

1 *  -  T 

S.D. 

13.149 

18.953 

18.942 

,***_/ 

N 

10 

10 

10 

t*-' 

%  Time  On  Target  Dark 

4mg/70kg  Atropine 

m 

19.82 

12.31 

21.43 

yy 

59.16 

51.52 

44.19 

yy 

58.62 

47.73 

43.39 

. -( 
yjC\ 

33.69 

57.41 

26 .18 
63.36 

34 .46 

52.66 

39.71 

36.44 

28.98 

56.76 

43.53 

37.231 

*.-/ A 

51.58 

999 

38.8 

41.77 

38.17 

19.16 

64.2 

14.22 

6.55 

Means 

48.272 

S.D. 

37.051 

32.685 

•%y. 

14.077 

N 

10 

16.995 

9 

13.798 

10 

&3 

*  •  «  4 

%  Time  On  Target  Dark 

2rag/70kg  Atropine  &  600mg/70kg  2-PAM  CL 

25.94 

23.45 

31.46 

65.06 

62.52 

53.64 

-  * 
'.'‘-‘‘mV 

64.35 

68.46 

76.67 

• 

33.44 

34.15 

25.97 

|3* 

40.94 

38.39 

36.55 

VV1 

51.32 

50.37 

61.2 

66.88 

60.07 

61.13 

■■  .  ^  - 

51.87 

43.54 

43.86 

“A>J 
*  *  i 

44.22 

55.44 

60.978 

►  /> 

54.57 

52.7 

49.05 

•  &  * 

Means 

49.859 

48.909 

50.051 

S.D. 

n".'- 

13.793 

13.971 

15.759 

N 

rm 

10 

10 

10 

M 

2 

•  -  - ,  “V A  ■ 


!  „>.  ^  *  ■ 


%  Time  On  Target  Dark  4mg/70kg  Atropine  &  600mg/70kg  2-BftM  Cl 


43.48  33.75  41.03 

29.42  24.79  24.19 

64.18  58.07  34.48 

42.41  19.35  28.55 

51.67  47.68  43.08 

51.88  40.95  42.69 

66.72  5b.08  54.61 

54.27  39.49  32.78 

50.66  36.22  37.93 

69.14  12.65  6.26 

Means 

52.383  36.303  34.56 

S.D. 

12.197  14.184  13.088 

N 

10  10  10 


%  Time  On  Target  Dark  2mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Cl 


21.54  17.31  22.88 

75.1  77.23  64.87 

53.2  63.03  58.17 

27.06  30.61  24.81 

39.35  40.11  43.99 

50.31  35.48  43.83 

66.11  66.1  65.32 

50.21  48.13  40.78 

58.66  43.45  44.92 

57.77  38.79  31 


M&cins 

49.931  46.024  44.057 

S.D. 

16.616  18.067  15.222 

N 

10  10  10 


%  Time  On  Target  Dark  4mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Cl 


29.68  15.76  15.82 
46.72  24.02  23.7 
54.3  52.5  35.64 

31.13  24.77  24.7 

55.14  51.05  52.94 
53.37  26.47  39.63 
66.01  44.44  49.89 
58.96  35.48  44.03 
45.9  26.9  27.84 
43.6  7.29  4.03 


Means 

48.481  30.868  31.822 

S.D. 

11.582  14.848  15.485 

N 

10  10  10 


3 


%  Time  On  Target  Light 

13.6 

15.42 

2.45 

4.31 

10.33 

12.38 

9.3 

5.61 

9.24 

15.61 

13.69 

13.82 

9.409 

4.84 

4.208 

4.529 

10.296 

14.578 

8.803 

5.31 

Means 

9.133 

S.D. 

9.641 

3.538 

N 

5.066 

10 

10 

%  Time  On  Target  Light 

14.71 

12.5 

4.18 

7.35 

12.89 

13.07 

7.4 

9.02 

2.47 

6.07 

14.93 

16.39 

4.752 

999 

5.589 

3.092 

13.564 

8.078 

5.203 

14.411 

Means 

8.569 

S.D. 

9.998 

4.881 

N 

4.342 

10 

9 

%  Time  On  Target  Light 

13.22 

16.12 

3.31 

5.04 

21.93 

6.74 

8.55 

7.01 

11.64 

11.11 

21.84 

20.54 

8.7 

6.415 

5.987 

6.12 

7.874 

7.674 

5.92 

12.296 

Placebo 

14.64 

5.96 

22.85 

8.73 

7.2 

25.1 

5.496 

3.547 

13.693 

5.715 


11.293 

7.584 

10 

600mg/70kg  2- PAM  Cl 
14.41 
7.14 
11.57 
9.17 
4.38 
14.46 
13.278 
5.489 
18.48 
3.744 


10.212 

4.968 

10 

1200mg/70kg  2- PAM  Cl 
9.99 
7.37 
7.43 
19.02 
13.48 
17.94 
4.774 
4.317 
10.539 
5.386 


S.D. 


S.D. 


S.D. 


Means 

10.897 


9.907 


10.025 


%  Tune  On  Target  Light  S.D. 
10.12  3.92 

5.63  10.78 

10.88  7.32 

12.83  14.56 

4.8  10.03 

15.6  11.68 

4.194  5.653 

6.908  9.118 

6.725  9.224 


8.603 


Means 


11.162 


2mg/70kg  Atropine 
10.77 

9.75 
10.93 
14.32 

10.75 
22.45 
4.103 
6.175 
16.154 
6.008 


8.629 

9.345 

11.141 

S.D. 

3.704 

3.086 

5.436 

N 

10 

10 

10 

%  Time  On  Target  Light  S.D. 

4rag/‘ 

16.09 

12.31 

20.71 

8.49 

4.33 

14.75 

20.39 

19.33 

16.98 

12.4 

10.31 

11.14 

3.79 

4.33 

11.24 

7.71 

15.4 

15.12 

5.398 

8.731 

11.448 

15.651 

999 

14.567 

3.59 

14.488 

16.73 

6.535 

15.203 

9.621 

Means 

10.004 

11.604 

14.231 

S.D. 

5.803 

5.143 

3.407 

N 

10 

9 

10 

%  Time  On  Target  Light  S.D. 

2wg/l 

17.77 

8.05 

7.7 

7.83 

7.27 

14.19 

3.45 

3.87 

3.65 

9.34 

7.7 

6.62 

11.62 

16.92 

15.03 

17.95 

20.52 

24.03 

2.572 

3.574 

4.553 

5.362 

5.422 

9.046 

6.16 

11.619 

8.895 

7.519 

12.453 

7.188 

Means 

8.957 

9.74 

10.09 

S.D. 

5.385 

5.606 

6.113 

N 

10 

10 

10 

**  v  '  •  V  V  ' 
k  •-  V*-  .S  kN 


■fCVv  •  v-- 


•  .■•Tf'.v  . 


%  Tune  On  Target  Light  S.D. 


15.2 

8.56 
7.78 

10.46 

12.47 
14.46 
4.759 
13.225 

12.56 
6.992 


10.67 

11.62 

16.61 

10.94 

13.24 

12.66 

9.24 
7.521 
17.508 
9.945 


4mg/70kg  Atropine  &  600rog/70kg  2 -PAM  Cl 
14.81 
10.9 
14.06 
8.26 
10.86 
13.18 
6.574 
11.979 
12.4 
10.004 


Means 

10.647 

S.D. 

3.489 

N 

10 


11.995 

3.136 


11.303 


2.555 


%  Time  On  Target  Light  S.D. 

2mg/ 

12.35 

12.43 

18.18 

4.85 

2.33 

5.44 

9.73 

9.96 

13.01 

13.4 

10.58 

13.5 

13.03 

15.03 

4.72 

13.9 

17.61 

11.58 

5.315 

7.741 

4.162 

5.063 

5.762 

5.659 

10.895 

8.65 

16.404 

9.972 

10.277 

14.51 

Means 

9.851 

10.037 

10.717 

S.D. 

3.574 

4.387 

5.255 

N 

10 

10 

10 

%  Time  On  Target  Light  S.D. 

4mg/r 

15.18 

15.7 

12.28 

7.34 

10.1 

13.63 

7,35 

6.22 

7.8 

9.44 

7.31 

15.77 

3.36 

10.37 

12.44 

15.09 

18.69 

21.13 

5.084 

10.387 

11.871 

6.208 

5.927 

13.124 

14.415 

13.615 

14.677 

%  Tune  On  Target  S.D. 


14.77 

15.95 

5.95 

9.87 

17.08 

13.88 

11.15 

9.51 

13.37 

8.14 

15.75 

15 

13.473 

15.474 

23.862 

13.077 

14.977 

14.96 

17.26 

15.415 

Means 

14.764 

S.D. 

13.128 

4.592 

N 

2.881 

10 

10 

%  Time  On  Target  S.D. 

15.35 

12.86 

10.08 

19.52 

12.82 

8.2 

14.23 

10.09 

16.33 

8.42 

20.57 

15.53 

11.865 

999 

12.022 

8.441 

16.124 

21.062 

15.881 

16.029 

Means 

14.527 

S.D. 

13.35 

2.999 

N 

4.94 

10 

9 

%  Time  On  Target  S.D. 

14.81 

9.46 

9.65 

10.05 

11.17 

13.53 

13.58 

12.74 

13.84 

12.59 

12.84 

15.33 

15.495 

10.736 

11.314 

11.504 

16.496 

11.999 

12.773 

9.226 

Placebo 

11.92 

15.29 

13.03 

21.54 

13.72 

20.37 

15.366 

15.984 

16.848 

13.386 


15.745 

3.132 

10 

600mg/70kg  2-PAM  Cl 
9.95 
13.35 
7.05 
19.13 
8.56 
15.94 
7.624 
10.879 
22.878 
8.918 


12.428 

5.324 

10 

1200mg/70kg  2-PAM  Cl 
10.18 
12.88 
15.96 
16.38 
15.23 
14.3 
12.456 
12.693 
16.015 
12.969 


%  Time  On 
24.79 
10.37 
14.81 
12.08 
13.66 
8.73 
11 . 506 
16.543 
20.048 
16.517 

Means 

14.905 

S.D. 

4.822 

N 

10 


Target  S.D. 
14.53 
13.61 
14.37 
14.81 
19.14 
16.28 
9.531 
8.872 
17.138 
11.205 


13.949 


2mg/70kg  Atropine 
8.11 
15.33 
13.57 
17.35 
16.1 
14.51 
19.033 
12.087 
13.214 
24.592 


15.39 


3.279 


%  Time  On  Target  S.D. 


11.96 

16 

15.47 
13.58 
11.77 
16.71 
11.499 
16.745 
16.498 
16.594 

Means 

14.683 

S.D. 

2.234 

N 

10 

%  Time  On 
10.26 
11.85 
12.6 
14.89 
9.5 

16.47 
9.773 
17.991 
15.617 
12.947 

Means 
13.19 
S  D. 

2.956 

N 

10 


8.1 

14.28 

12.16 

7.53 

15.65 

13.8 

15.684 

999 

17.254 

8.616 


12.564 

3.653 


Target  S.D. 
15.18 
16.15 
15.58 

12.98 

11.98 
12 

13.364 

12.261 

12.894 

14.819 


13.721 


4mg/70kg  Atropine 
4.33 
15.54 
16.94 
16.15 
17.81 
10.45 
11.068 
16.341 
9.879 
6.801 


12.531 


4.685 


2mg/70kg  Atropine  &  600mg/70kg  2-RAM  Cl 
18.57 
16.67 
10.93 
17.96 
16.59 
16.4 

9.937 

17.937 
13.912 
16.015 


15.492 


V  ,»  A  A  A  V*  -A  »  V  /•/  -v  /_  /.  «.  *  r 


T-r-J-T-TT 


%  Time  On  Target  S.D 

13.02 

11.27 

19.59 

10.55 

13 

8.73 

12.35 

5.61 

11.14 

16.65 

13.28 

14.25 

10.438 

9.748 

14.885 

8.196 

14.164 

16.96 

13.117 

10.888 

4rag/70kg  Atropine 
17.62 
13.9 
12.59 
16.92 
17.16 
18.68 
17.765 
15.035 
14.877 
7.116 


£>  600mg/70kg  2- PAM  Cl 


Means 

’ 

13.498 

11.285 

S.D. 

2.503 

3.668 

N 

* 

10 

10 

%  Time 

On  Target  S.D 

10.41 

13.69 

9.39 

9.82 

14.16 

16.79 

C 

16.59 

11.53 

12.47 

21.77 

14.54 

14.56 

6.043 

8.275 

9.559 

11.899 

12.727 

14.442 

* 

10.646 

12.611 

Means 

11.654 

13.539 

■ 

S.D. 

, 

3.061 

3.791 

W 

N 

10 

10 

%  Time  On  Target  S.D. 

9.93 

5.49 

16.26 

7.34 

c* 

16.62 

8.33 

6.51 

9.47 

10.58 

15.01 

15.52 

11.22 

15.769 

12.947 

f 

13.135 

15.641 

jo 

15.533 

19.395 

; 

r 

11.676 

7.803 

< 

Means 

13.153 

11.265 

S.D. 

f 

i  * 

3.385 

4.406 

1 

N 

l 

10 

10 

15.166 

3.421 

10 

2mg/70kg  Atropine  fc  1200mg/70kg  2-PAM  Cl 
14.82 
11.48 
13.41 
14.82 
12.05 
16.02 
11.23 
7.738 
18.683 
15.438 


13.569 

3.072 

10 

4rag/70kg  Atropine  &  1200rag/70kg  2-PAM  a 
10.33 
10.7 
11.22 
19.38 
13.99 
11.62 
12.392 
21.589 
20.084 
6.726 


13.803 

4.904 

10 


1*1*3 


»*• 


Acquisition  Time  Light 

(sec)  Placebo 

1.24 

1.468 

1.216 

1.167 

1.12 

1.296 

1.058 

1.17 

1.129 

1.364 

1.294 

1.195 

1.228 

1.203 

1.145 

1.05 

1.107 

1.178 

2.29 

2.704 

2.261 

Means 

1.17 

S.D. 

N 

1.314 

1.197 

10 

10 

10 

Acquisition  Time  Light 

(sec)  600mg/70kg 

1.807 

1.906 

2.137 

1.236 

1.286 

1.268 

1.052 

1.311 

1.294 

1.112 

999 

1.105 

1.079 

1.104 

1.397 

2.497 

2.844 

2.944 

Means 

1.18 

S.D. 

N 

1.32 

1.376 

10 

9 

10 

Acquisition  Time  Light 

(sec)  1200mg/70kg 

2.133 

2.423 

2.712 

1.187 

1.071 

1.211 

1.011 

.951 

1.047 

1.131 

1.153 

1.216 

1.104 

1.075 

.997 

1.807 

1.473 

1,972 

Means 

1.159 

S.D. 

N 

1.157 

1.271 

10 

10 

10 

Acquisition  Time  Light  (sec)  2mg/70kg  Atropine 


Acquisition  Time  Dark 

(sec)  2swj/70kg  Atropine 

1.116 

.988 

.955 

1.555 

2.109 

2.377 

1.728 

1.803 

1.597 

1.22 

1.244 

1.373 

1.645 

1.439 

1.484 

1.364 

1.368 

1.195 

1.022 

.955 

.868 

1.265 

1.158 

1.625 

2.956 

3.014 

2.981 

Means 

1.479 

1.505 

1.554 

S.D. 

N 

10 

10 

10 

Acquisition  Time  Dark 

(sec)  4mg/70kg  Atropine 

1.135 

1.22 

.926 

2.249 

2.175 

2.456 

1.398 

1.501 

1.679 

1.269 

1.294 

1.306 

1.6 

1.629 

1.451 

1.174 

1.297 

1.195 

1.497 

1.381 

1.191 

3.469 

2.423 

2.278 

Means 

1.57 

1.57 

1.422 

S.D. 

N 

10 

9 

10 

Acquisition  Time  Dark 

(sec)  2mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 

1.071 

.992 

1.156 

1.042 

1.011 

1.12 

2.58 

2.386 

2.369 

1.311 

1.703 

.965 

1.22 

1.199 

1.203 

1.695 

1.716 

1.629 

1.199 

1.022 

1.195 

1.253 

1.24 

1.25 

2.516 

2.137 

2.328 

Means 

1.482 

1.452 

1.42 

S.D. 

N 

10 

10 

10 

2 

,  ^7  -r. 

/■_  *' 

”  J  ”  «  *  b  '  k  *  .  *  »  *  il  ■  • 

'WiWmWm 


Acquisition  Time  Dark  (sec) 
1.319  1.323 

1.34  1.142 

1.263  1.24 

1.526  1.687 

1.166  1.191 

1.224  1.224 

1.042  1.253 

1.596  1.36 

1.6  1.451 

2.414  2.162 

Means 

1.449  1.403 

S.D. 

N 

10  10 


1.555 

1.116 

1.015 

1.191 

1.298 

1.269 

1.305 

2.638 

Means 

1.332 

S.D. 

N 

10 


1.323 

1.387 

1.142 

1.393 

1.24 

1.637 

1.687 

1.571 

1.191 

1.174 

1.224 

1.206 

1.253 

.98 

1.36 

1.65 

1.451 

1.538 

2.162 

1.534 

1.403 

1.407 

10 

10 

Ime  Dark 

(sec)  2mgy 

1.873 

1.346 

1.426 

.897 

1.315 

1.174 

1.108 

1.24 

1.278 

1.091 

1.389 

1.348 

1.286 

1.377 

2.551 

2.485 

1.466 

1.311 

10 

10 

4mg/70kg  Atropine  &  600mg/70kg  2- PAM  Cl 


Acquisition  Time  Dark  (sec) 
1.075  .667 

1.107  1.475 

1.305  1.774 

1.855  1.707 

1.29  1.323 

1.6  1.267 

1.269  1.596 

1.741  1.583 

2.472  2.216 

Means 

1.469  1.483 

S.D. 

N 

10  10 


4mg/70kg  Atropine  &  1200mg/70kg  2- PAW  Cl 


v  /  v*v  vV:  /V’  4 


Pulse 

83 

(beats/min) 

6.4 

Morning 

85 

Placebo 

84 

64 

79 

81 

78 

77 

58 

1.87 

60 

49 

999 

51 

55 

52 

58 

57.25 

2.86 

54 

46 

55 

54 

53 

56 

54 

61.25 

3.77 

59 

57 

60 

59 

57 

58 

66 

67.5 

2.29 

56 

54 

51 

55 

57 

59 

59 

72.5 

3.5 

68 

65 

61 

64 

73 

74 

72 

81 

9 

68 

56 

58 

999 

55 

83 

999 

69.75 

7.12 

49 

45 

62 

67 

58 

59 

59 

50 

1.87 

53 

47 

45 

48 

47 

49 

44 

79 

5.48 

67 

67 

69 

76 

80 

78 

80 

Means 

67.925 

4.416 

61.9 

57 

58.333 

61.444 

61.6 

64.6 

63.222 

S.D. 

11.174 

2.462 

10.482 

12.166 

7.176 

10.899 

11.9 

12.331 

11.584 

N 

10 

10 

10 

10 

9 

9 

10 

10 

9 

Pulse 

73.5 

(beats/min) 

3.28 

Morning 

59 

600mg/70kg  2-PftM  Cl 

62  58  64 

62 

70 

64 

81.75 

6.68 

58 

62 

69 

65 

65 

73 

68 

65 

1.22 

57 

63 

65 

62 

61 

59 

67 

68.75 

2.38 

101 

59 

60 

56 

66 

64 

67 

76 

.71 

59 

60 

60 

61 

55 

59 

64 

66.25 

1.09 

59 

54 

72 

65 

47 

66 

56 

69.25 

3.49 

50 

44 

43 

999 

999 

999 

999 

68.25 

12.58 

49 

48 

49 

63 

61 

53 

59 

61.75 

1.09 

49 

48 

55 

54 

55 

52 

53 

82 

2.92 

72 

79 

83 

81 

81 

80 

79 

Means 

71.25 

3.544 

61.3 

57.9 

61.4 

63.444 

61.444 

64 

64.111 

S.D. 

6.888 

N 

10 

3.633 

15.514 

10.082 

11.539 

7.634 

9.409 

9.301 

7.656 

10 

10 

10 

10 

9 

9 

9 

9 

Pulse 

78.25 

(beats/min) 

14.57 

Morning 

56 

1200mg/70kg  2-P&M  Cl 

999  64  62 

63 

64 

64 

81.5 

6.65 

80 

61 

60 

63 

65 

71 

64 

55.75 

3.83 

49 

57 

51 

56 

52 

52 

53 

62.25 

2.38 

67 

62 

63 

63 

76 

54 

60 

59.25 

4.38 

48 

48 

53 

52 

50 

52 

55 

63.25 

3.27 

60 

60 

61 

59 

60 

59 

60 

70 

4.34 

52 

52 

53 

58 

55 

49 

59 

73.5 

12.89 

51 

61 

50 

53 

61 

64 

65 

63.25 

2.49 

56 

50 

51 

56 

56 

56 

55 

76.25 

14.94 

56 

63 

65 

68 

69 

71 

73 

Means 

68.325 

6.974 

57.5 

57.111 

57.1 

59 

60.7 

59.2 

60.8 

S.D. 

8.777 

N 

10 

5.107 

9.687 

5.667 

6.027 

5.011 

7.973 

7.955 

5.959 

10 

10 

9 

10 

10 

10 

10 

10 

VaU'iAs.’, '.'to. 


Pulse  (beats/min)  Morning  2mg/70kg  Atropine 


74.75 

3.96 

62 

71 

77 

84 

86 

83 

89 

66.25 

4.44 

47 

57 

999 

88 

88 

73 

80 

61 

3.74 

60 

78 

87 

94 

98 

93 

93 

62 

1.22 

76 

106 

121 

95 

93 

92 

96 

76.5 

3.84 

68 

69 

73 

87 

85 

84 

80 

62.75 

1.3 

71 

91 

84 

82 

103 

81 

79 

70 

0 

59 

75 

75 

77 

76 

76 

71 

69.5 

4.92 

52 

68 

88 

94 

86 

91 

84 

57.5 

2.06 

43 

63 

78 

80 

81 

79 

84 

82.3 

1.89 

68 

91 

92 

99 

97 

95 

96 

Means 

68.255 

2.737 

60.6 

76.9 

86.111 

88 

89.3 

84.7 

85.2 

S.D. 

7.844 

N 

10 

1.647 

10.69 

14.963 

14.598 

7.303 

8.327 

7.675 

8.203 

10 

10 

10 

9 

10 

10 

10 

10 

Pulse 

71.75 

(beats/rain) 

1.92 

Morning 

56 

4mg/70kg  Atropine 

83  92  98 

100 

99 

99 

79.25 

2.86 

70 

107 

108 

107 

105 

103 

105 

56.75 

3.7 

74 

85 

97 

104 

105 

99 

101 

63 

3.67 

83 

100 

99 

95 

97 

92 

97 

71.75 

5.63 

75 

92 

91 

94 

98 

99 

95 

63 

1.22 

80 

101 

100 

98 

99 

101 

99 

61.7 

2.5 

61 

83 

86 

89 

92 

89 

88 

70.25 

4.6 

90 

999 

999 

999 

999 

999 

999 

58 

1.58 

60 

97 

97 

88 

91 

86 

88 

78 

5.79 

72 

92 

89 

99 

97 

95 

93 

Means 

67.345 

3.347 

72.1 

93.333 

95.444 

96.889 

98.222 

95.889 

96.111 

S.D. 

7.97 

N 

1.62 

10.785 

8.588 

6.692 

6.254 

4.868 

5.776 

5.732 

*1 

10 

10 

10 

9 

9 

9 

9 

9 

9 

Pulse 

(beats/min) 

Morning 

2mg/70kg  Atropine  &  600mg/70kg  2- 

■PAM  Cl 

74.5 

2.59 

55 

60 

80 

90 

90 

91 

76 

100 

3.54 

95 

68 

88 

68 

97 

98 

95 

65.5 

9.4 

62 

102 

91 

93 

97 

88 

92 

61.5 

1.12 

60 

95 

110 

114 

104 

95 

98 

57.5 

3.5 

47 

59 

66 

70 

71 

999 

999 

69.25 

4.44 

69 

84 

91 

87 

92 

89 

91 

67 

9.82 

59 

68 

71 

78 

79 

73 

75 

68.25 

5.07 

56 

75 

88 

96 

91 

91 

92 

61.25 

1.92 

44 

52 

62 

999 

999 

999 

999 

70.5 

2.69 

55 

76 

87 

92 

92 

90 

94 

Means 

69.525 

4.409 

60.2 

73.9 

83.4 

89.778 

90.333 

89.375 

89.375 

S.D. 

11.814 

N 

2.972 

14.148 

16.01 

14.159 

12.153 

9.899 

7.386 

8.28 

10 

10 

10 

10 

10 

9 

9 

8 

8 

v;. 

^  -  * 

0*  ■  ;  * 


W  _-V  _  A  -  r.  p  -  %Nj-  r  . 


Pulse 

(beats/min) 

Morning 

4mg/70kg  Atropine  &  600mg/70kg  2- 

PAM  Cl 

(■f 

82.25 

5.36 

88 

94 

93 

101 

99 

95 

95 

61 

4.7 

69 

113 

111 

108 

111 

109 

108 

y-  j 
v  -J 

64.75 

5.54 

77 

95 

106 

103 

97 

103 

98 

y-S 

58.25 

5.67 

92 

100 

98 

96 

89 

90 

88 

79.75 

8.29 

81 

85 

86 

84 

88 

83 

60 

70 

3.94 

94 

100 

101 

97 

98 

97 

91 

60.25 

1.09 

61 

80 

80 

84 

85 

82 

83 

’  J 

78.75 

8.17 

60 

90 

94 

93 

93 

97 

116 

74 

1 

70 

85 

85 

86 

84 

89 

87 

69 

2.35 

92 

100 

105 

98 

97 

95 

97 

Means 

69.8 

4.611 

78.4 

94.2 

95.9 

95 

94.1 

94 

92.3 

m 

T3'"?" 

S.D. 

8.692 

N 

10 

2.577 

12.972 

9.682 

10.137 

8.233 

8.103 

8.38 

15.085 

10 

10 

10 

10 

10 

10 

10 

10 

Pulse 

(beats/min) 

Morning 

2mg/70kg  Atropine  &  1200mg/70kg  2- PAM  Cl 

Fj.'I 

*7^1 

f.V' 

77.25 

2.05 

61 

66 

75 

89 

93 

82 

87 

kA 

77.25 

3.49 

54 

71 

67 

82 

74 

74 

79 

57.75 

3.42 

58 

127 

55 

67 

72 

69 

75 

70.75 

3.77 

62 

88 

111 

105 

105 

100 

96 

vvv 

69.75 

3.83 

53 

65 

66 

75 

75 

76 

77 

65.25 

1.92 

63 

91 

103 

104 

103 

101 

98 

—VI 

■  ; 

67 

3.16 

56 

65 

72 

78 

75 

72 

68 

.  : 

74.25 

3.7 

55 

70 

81 

90 

88 

90 

81 

* 

65.3 

2.49 

52 

77 

78 

80 

76 

999 

81 

73.5 

2.06 

71 

81 

92 

999 

96 

999 

98 

Means 

69.805 

2.989 

58.5 

80.1 

80 

85.556 

85.7 

83 

84 

S.D. 

6.141 

.776 

5.836 

18.947 

17.378 

12.778 

12.841 

12.593 

10.403 

N 

10 

10 

10 

10 

10 

9 

10 

8 

10 

*  i 

Pulse 

(beats/min) 

Morning 

4mg/70kg  Atropine  &  1200mg/70kg  2- 

-PAM  Cl 

.'.\V 

91 

12.7 

72 

110 

115 

120 

117 

118 

113 

*  h  “  1 

67 

4.18 

69 

109 

114 

113 

110 

109 

108 

;-;y 

67.25 

2.23 

66 

107 

999 

107 

110 

108 

112 

64.5 

6.73 

74 

104 

124 

120 

111 

105 

103 

*  •  .« 

63.25 

.43 

66 

85 

86 

91 

91 

88 

84 

73 

0 

999 

107 

104 

102 

100 

97 

94 

A  , 

65.75 

5.17 

73 

75 

79 

81 

82 

83 

77 

65 

4.06 

56 

57 

84 

94 

% 

93 

111 

71 

1.87 

71 

85 

87 

87 

92 

999 

83 

i 

71.75 

2.68 

99 

111 

110 

110 

107 

108 

110 

_L. _ 

1  »  ■■ 

Means 

69.95 

4.005 

71.778 

95 

100.333 

102.5 

101.6 

101 

99.5 

>kv 
V  v 

S.D. 

8.093 

N 

10 

3.692 

11.573 

18.529 

16.485 

13.77 

11.147 

11.402 

13.802 

Vv 

10 

9 

10 

9 

10 

10 

9 

10 

itm 

.v; ••,y,v,v  .y 
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Pulse  (beats/min)  Afternoon  Placebo 


83 

66 

107 

100 

82 

93 

74 

58 

58 

63 

61 

51 

63 

999 

57.25 

59 

63 

63 

58 

63 

55 

61.25 

999 

61 

65 

70 

60 

53 

67.5 

61 

61 

58 

61 

66 

67 

72.5 

999 

62 

60 

59 

60 

61 

81 

65 

65 

999 

71 

67 

60 

69.75 

999 

54 

57 

54 

56 

72 

50 

999 

58 

55 

54 

55 

50 

79 

78 

77 

92 

76 

77 

67 

Means 

67.925 

S.D. 

64.5 

67.1 

67.889 

63.6 

66 

62.111 

11.174 

N 

10 

7.342 

15.213 

16.344 

10.49 

11.363 

8.462 

6 

10 

9 

10 

10 

9 

Pulse 

(beats/min) 

Afternoon  600mg/70kg  2- 

PAM  Cl 

73.5 

69 

74 

76 

76 

80 

69 

81.75 

999 

55 

56 

56 

52 

50 

65 

999 

61 

71 

56 

72 

64 

68.75 

74 

63 

68 

64 

61 

61 

76 

999 

63 

64 

65 

67 

66 

66.25 

70 

999 

71 

61 

63 

60 

69.25 

999 

73 

64 

70 

65 

56 

68.25 

61 

49 

54 

53 

74 

45 

61.75 

57 

62 

68 

67 

60 

55 

82 

79 

73 

78 

80 

78 

69 

Means 

71.25 

S.D. 

68.333 

63.667 

67 

64.8 

67.2 

59.5 

6.888 

N 

8.14 

8.529 

7.775 

8.604 

8.779 

8.017 

10 

6 

9 

10 

10 

10 

10 

Pulse  i 

(beats/rain) 

Afternoon  1200mg/70kg  2- 

-PAM  Cl 

78.25 

999 

68 

68 

66 

71 

75 

81.5 

64 

61 

65 

74 

79 

53 

55.75 

74 

62 

62 

64 

66 

55 

62.25 

999 

70 

66 

63 

67 

63 

59.25 

57 

999 

59 

57 

60 

60 

63.25 

59 

69 

75 

65 

65 

62 

70 

999 

83 

62 

65 

55 

54 

73.5 

60 

59 

60 

69 

59 

46 

63.25 

58 

62 

66 

59 

60 

56 

76.25 

67 

58 

62 

60 

63 

999 

Means 

68.325  62.714  65.778  64.5 


64.2 


64.5 


58.222 


Pulse  (beats/ min)  Afternoon  2mg/70kg  Atropine 


74.75 

999 

70 

67 

77 

72 

59 

62 

999 

66.25 

65 

52 

56 

60 

50 

43 

68 

78 

61 

999 

67 

66 

65 

64 

61 

55 

999 

62 

83 

74 

69 

64 

65 

72 

61 

63 

76.5 

999 

64 

63 

70 

74 

999 

72 

999 

62.75 

74 

60 

60 

58 

60 

54 

66 

70 

70 

62 

59 

59 

57 

61 

53 

66 

999 

69.5 

72 

62 

63 

63 

60 

56 

55 

87 

57.5 

67 

61 

62 

61 

60 

61 

79 

65 

82.3 

85 

81 

88 

81 

80 

82 

72 

999 

Means 

68.255 

i  72.571 

65 

65.3 

65.6 

64.6 

60.111 

65.6 

72.6 

S.D. 

7.844 

N 

10 

8.81 

8.313 

8.87 

8.03 

8.631 

11.297 

7.648 

9.915 

7 

10 

10 

10 

10 

9 

10 

5 

Pulse 

71.75 

(beats/rain) 

83 

Afternoon  4mg/70kg  Atropine 

83  85  82  99 

61 

71 

89 

79.25 

88 

89 

75 

74 

80 

67 

71 

999 

56.75 

134 

69 

70 

74 

74 

83 

63 

61 

63 

999 

70 

75 

64 

72 

60 

59 

999 

71.75 

93 

79 

74 

68 

80 

73 

69 

74 

63 

999 

66 

70 

69 

68 

59 

67 

999 

61.7 

79 

69 

71 

75 

73 

79 

59 

63 

70.25 

81 

81 

74 

61 

75 

61 

53 

65 

58 

80 

73 

74 

96 

73 

57 

65 

999 

78 

90 

84 

85 

79 

80 

75 

68 

78 

Means 

67.345 

91 

76.3 

75.3 

74.2 

77.4 

67.5 

64.5 

71.667 

S.D. 

7.97 

N 

10 

18.095 

7.875 

5.458 

10.02 

8.566 

9.324 

5.949 

10.764 

8 

10 

10 

10 

10 

10 

10 

6 

Pulse 

(beats/min ) 

Afternoon  2mg/70kg  Atropine  &  600mg/70kg  2- 

-RAM  Cl 

74.5 

78 

74 

84 

75 

78 

76 

62 

999 

100 

81 

65 

65 

57 

60 

62 

83 

80 

65.5 

999 

70 

69 

68 

72 

63 

62 

999 

61.5 

86 

67 

60 

59 

56 

54 

71 

65 

57.5 

66 

62 

61 

59 

59 

51 

77 

66 

69.25 

999 

66 

69 

65 

66 

60 

72 

999 

67 

67 

58 

58 

58 

59 

47 

65 

64 

68.25 

70 

70 

68 

67 

71 

53 

62 

999 

61.25 

63 

64 

72 

66 

68 

62 

73 

70 

70.5 

81 

68 

72 

72 

68 

66 

63 

71 

Means 

69.525 

74 

66.4 

67.8 

64.6 

65.7 

59.4 

69 

69.333 

Pulse  (beats/min)  Afternoon  4n*j/70kg  Atropine  &  600mg/70kg  2- PAM  Cl 


82.25 

999 

88 

89 

82 

101 

70 

71 

999 

61 

87 

87 

78 

78 

77 

64 

63 

102 

64.75 

78 

79 

78 

78 

76 

66 

55 

59 

58.25 

83 

64 

66 

62 

69 

72 

59 

999 

79.75 

71 

72 

75 

75 

74 

71 

999 

65 

70 

84 

999 

76 

77 

73 

63 

70 

999 

60.25 

83 

999 

69 

67 

64 

56 

60 

64 

78.75 

85 

86 

71 

71 

70 

57 

57 

999 

74 

76 

72 

78 

75 

77 

67 

65 

69 

69 

999 

87 

84 

88 

86 

72 

71 

68 

Means 

69.8 

S.D. 

80.875 

79.375 

76.4 

75.3 

76.7 

65.8 

63.444 

71.167 

8.692 

N 

10 

5.384 

9.102 

6.818 

7.364 

10.35 

5.846 

6.167 

15.51 

8 

8 

10 

10 

10 

10 

9 

6 

Pulse 

(beats/rain) 

Afternoon  2mg/70kg  Atropine  &  1200mg/70kg  2- PAM  Cl 

77.25 

71 

97 

79 

76 

69 

70 

92 

72 

77.25 

53 

69 

76 

63 

54 

51 

69 

999 

57.75 

63 

57 

55 

58 

62 

51 

67 

67 

70.75 

83 

71 

67 

64 

69 

999 

53 

53 

69.75 

999 

66 

68 

60 

67 

61 

73 

999 

65.25 

999 

999 

66 

73 

75 

999 

999 

77 

67 

59 

52 

57 

51 

50 

64 

59 

999 

74.25 

60 

60 

79 

57 

62 

53 

51 

54 

65.3 

999 

65 

67 

67 

69 

51 

75 

999 

73.5 

82 

86 

79 

77 

80 

58 

71 

999 

Means 

69.805 

S.D. 

67.286 

69.222 

69.3 

64,6 

65.7 

57.375 

67.778 

64.6 

6.141 

N 

10 

11.701 

14.211 

8.858 

8.631 

9.044 

7.15 

12.528 

10.738 

7 

9 

10 

10 

10 

8 

9 

5 

Pulse 

(beats/min) 

Afternoon  4mg/70kg  Atropine  s.  1200mg/70kg  2- PAM  Cl 

91 

90 

99 

120 

96 

91 

68 

85 

62 

67 

93 

89 

71 

74 

73 

53 

87 

75 

67.25 

82 

79 

76 

78 

85 

75 

58 

999 

64.5 

100 

80 

89 

76 

64 

60 

57 

67 

63.25 

80 

67 

66 

64 

65 

60 

66 

999 

73 

89 

71 

78 

73 

76 

70 

69 

70 

65.75 

72 

69 

68 

66 

64 

58 

77 

999 

65 

82 

70 

79 

71 

72 

58 

69 

84 

71 

999 

76 

75 

80 

77 

58 

74 

999 

71.75 

100 

96 

96 

94 

97 

94 

60 

999 

Means 

69.95 

87.556 

79.6 

81.8 

77.2 

76.4 

65.4 

70.2 

71.6 

Systolic  B.P.  Morning  Measurements 
137.8  8.3  130  131 

Placebo 

133 

131 

122 

137 

127 

124.75 

6.68 

110 

116 

999 

128 

127 

121 

131 

107.5 

5.36 

110 

100 

114 

113 

116 

114 

112 

132.75 

2.49 

121 

121 

126 

142 

136 

136 

128 

99.75 

1.92 

91 

88 

89 

99 

101 

95 

97 

147 

1 

139 

144 

146 

139 

153 

148 

136 

126 

0 

126 

121 

116 

999 

141 

132 

999 

115 

4.21 

122 

116 

125 

132 

116 

125 

121 

111.75 

2.28 

109 

100 

111 

118 

110 

119 

114 

116.75 

4.6 

115 

118 

129 

125 

123 

132 

125 

Means 

121.905 

3.684 

117.3 

115.5 

121 

125.222 

124.5 

125.9 

121.222 

S.D. 

14.532 

N 

10 

2.614 

13.4 

16.181 

16.093 

13.452 

15.415 

14.746 

11.893 

10 

10 

10 

9 

9 

10 

10 

9 

Systolic 

134.75 

B.P.  Morning  Measurements 
1.3  124  129 

600mg/70kg  2-EAM 
131  143 

Cl 

134 

134 

135 

133 

3.94 

105 

121 

120 

130 

126 

132 

136 

116.5 

2.69 

100 

102 

99 

121 

123 

127 

113 

133.75 

3.63 

128 

120 

118 

139 

133 

146 

137 

98 

4.53 

94 

95 

97 

105 

106 

108 

100 

146.5 

4.27 

137 

144 

145 

153 

152 

148 

134 

122 

3.24 

111 

108 

116 

999 

999 

999 

999 

114.75 

2.49 

121 

109 

117 

130 

146 

141 

127 

108.75 

1.92 

99 

99 

109 

111 

117 

113 

117 

134.25 

3.96 

119 

121 

121 

134 

132 

131 

131 

Means 

124.225 

3.197 

113.8 

114.8 

117.3 

129.556 

129.889 

131.111 

125.556 

S.D. 

14.745 

N 

10 

1.067 

14.18 

15.069 

14.119 

15.249 

14.049 

13.661 

12.827 

10 

10 

10 

10 

9 

9 

9 

9 

Systolic  B.P.  Morning  Measurements 
146  1.58  123  999 

1200mg/70kg  2- PAM  Cl 

131  126  138 

142 

141 

136.25 

7.82 

124 

126 

121 

133 

133 

121 

128 

110.5 

5.94 

99 

114 

106 

122 

123 

116 

115 

133.5 

1.8 

133 

132 

125 

130 

146 

135 

135 

100.25 

3.11 

100 

103 

106 

123 

122 

122 

131 

146.25 

1.48 

136 

139 

140 

155 

155 

155 

154 

120 

2.24 

114 

120 

123 

136 

133 

138 

139 

120.5 

7.4 

117 

122 

130 

147 

145 

151 

142 

105 

2.74 

100 

91 

100 

117 

109 

119 

109 

127.75 

2.86 

116 

130 

126 

139 

138 

133 

139 

Means 

124.6 

3.697 

116.2 

119.667 

120.8 

132.8 

134.2 

133.2 

133.3 

S.D. 

16.212 

N 

10 

2.423 

13.365 

15.042 

12.813 

11.83 

13.456 

13.612 

13.292 

10 

10 

9 

10 

1 

10 

10 

10 

10 

jjdflbjCcui CeJiL 

Systolic  B.P.  Morning  Measurements  2mg/70kg  Atropine 


138.75 

5.67 

135 

116 

126 

131 

133 

127 

134 

140 

2.12 

113 

117 

999 

125 

129 

131 

129 

116.75 

5.36 

111 

112 

119 

123 

113 

121 

115 

133.5 

2.06 

119 

116 

103 

121 

137 

124 

131 

101 

2.74 

91 

92 

91 

91 

91 

99 

94 

141.75 

3.11 

138 

157 

165 

165 

158 

156 

158 

114 

14 

111 

112 

121 

121 

115 

126 

116 

118.3 

3.83 

106 

131 

130 

122 

125 

121 

114 

108.25 

1.92 

99 

104 

114 

118 

116 

109 

124 

123 

2.94 

130 

129 

116 

124 

119 

123 

118 

Means 

123.53 

4.375 

115.3 

118.6 

120.556 

124.1 

123.6 

123.7 

123.3 

S.D. 

14.298 

N 

10 

3.627 

15.341 

17.513 

20.44 

17.885 

17.671 

14.735 

16.687 

10 

10 

10 

9 

10 

10 

10 

10 

Systolic  B.P.  Morning  Measurements 
130  1.87  126  118 

4m^70kg  Atropine 

113  127  139 

123 

129 

126 

3.61 

106 

107 

114 

119 

122 

126 

125 

109 

4.18 

107 

118 

119 

106 

102 

101 

106 

128.75 

2.86 

126 

133 

130 

125 

124 

125 

129 

108.5 

2.6 

97 

107 

112 

95 

98 

107 

97 

149.75 

1.48 

167 

186 

186 

147 

152 

147 

153 

118.7 

3.3 

110 

112 

109 

111 

113 

111 

117 

123.5 

2.06 

127 

999 

999 

999 

999 

999 

999 

102.5 

3.5 

103 

119 

137 

125 

100 

122 

115 

132.25 

9.6 

129 

125 

126 

151 

139 

123 

133 

Means 

122.895 

3.506 

119.8 

125 

127.333 

122.889 

121 

120.556 

122.667 

S.D. 

13.894 

N 

10 

2.303 

20.258 

24.331 

23.896 

18.086 

19.41 

13.324 

16.355 

10 

10 

9 

9 

9 

9 

9 

9 

Systolic 

B.P.  Morning  Measurements 

2mg/70kg  Atropine  &  600mg/70kg  2- 

RAM  Cl 

144.25 

1.64 

127 

136 

124 

138 

134 

139 

139 

137.5 

1.66 

116 

110 

126 

117 

125 

132 

129 

115.25 

2.28 

110 

109 

113 

127 

125 

119 

122 

142.25 

2.59 

132 

141 

140 

140 

141 

137 

134 

102.5 

1.12 

95 

105 

112 

115 

111 

999 

999 

145.75 

3.96 

164 

168 

176 

145 

143 

135 

128 

123.25 

2.28 

106 

112 

115 

133 

131 

135 

137 

117.5 

6.26 

121 

129 

134 

131 

127 

124 

121 

117.5 

2.69 

101 

105 

109 

999 

999 

999 

999 

118.5 

1.8 

122 

124 

129 

134 

133 

129 

131 

Means 

126.425 

2.628 

119.4 

123.9 

127.8 

131.111 

130 

131.25 

130.125 

S.D. 

14.884 

u 

1.494 

19.518 

20.223 

19.764 

10.043 

9.592 

6.861 

6.512 

li 

10 

10 

10 

10 

10 

9 

9 

8 

8 

* 
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Systolic  B.P.  Afternoon  Placebo 


137.8 

125 

146 

147 

138 

136 

121 

118 

123 

124.75 

122 

136 

126 

133 

132 

999 

128 

999 

107.5 

118 

117 

119 

123 

115 

101 

105 

111 

132.75 

999 

145 

141 

136 

136 

124 

126 

999 

99.75 

103 

99 

103 

101 

102 

99 

91 

93 

147 

999 

144 

148 

139 

144 

134 

135 

999 

126 

137 

132 

999 

131 

139 

130 

119 

126 

115 

999 

143 

121 

110 

122 

127 

115 

999 

111.75 

999 

119 

116 

113 

113 

111 

105 

96 

116.75 

129 

129 

121 

121 

119 

113 

129 

119 

Means 

121.905 

122.333 

131 

126.889 

124.5 

125.8 

117.778 

117.1 

111.333 

S.D. 

14.532 

N 

10 

11.483 

15.377 

15.293 

13.117 

13.579 

12.498 

13.511 

14.01 

6 

10 

9 

10 

10 

9 

10 

6 

Systolic  B.P.  Afternoon 
134.75  141  148 

600mg/70kg  2-PAM  Cl 

144  153  145 

143 

144 

999 

133 

999 

j.28 

134 

121 

132 

117 

122 

127 

116.5 

999 

111 

116 

118 

117 

105 

132 

999 

133.75 

134 

154 

144 

141 

138 

143 

136 

146 

98 

999 

105 

109 

109 

114 

103 

109 

999 

146.5 

147 

999 

138 

140 

142 

136 

135 

999 

122 

999 

128 

124 

127 

127 

118 

114 

111 

114.75 

119 

134 

126 

119 

119 

113 

121 

999 

108.75 

119 

123 

121 

126 

118 

114 

107 

114 

134.25 

134 

131 

129 

138 

136 

142 

128 

999 

Means 

124.225 

132.333 

129.111 

128.5 

129.2 

128.8 

123.4 

124.8 

124.5 

S.D. 

14.745 

N 

10 

11.413 

15.624 

11.645 

13.415 

11.341 

15.967 

12.318 

15.927 

6 

9 

10 

10 

10 

10 

10 

4 

Systolic  B.P.  Afternoon 
146  999  149 

1200mg/70kg  2-RAM  Cl 

146  143  138 

138 

143 

149 

136.25 

127 

138 

141 

133 

133 

116 

122 

999 

110.5 

111 

123 

124 

119 

116 

129 

115 

114 

133.5 

999 

137 

139 

140 

141 

138 

107 

999 

100.25 

128 

999 

126 

124 

121 

112 

91 

111 

146.25 

139 

153 

152 

147 

147 

145 

144 

145 

120 

999 

129 

134 

133 

132 

117 

108 

999 

120.5 

130 

144 

118 

123 

123 

112 

115 

126 

105 

116 

128 

128 

126 

127 

111 

108 

999 

127.75 

136 

136 

141 

141 

143 

999 

123 

121 

Means 

124.6 

126.714 

137.444 

134.9 

132.9 

132.1 

124.222 

117.6 

127.667 

S.D. 

16.212 

M 

10.095 

9.939 

10.744 

9.632 

10.257 

13.358 

16.358 

15.921 

n 

10 

7 

9 

10 

10 

10 

9 

10 

6 

1 

■  Systolic  B.P.  Afternoon 

2mg/70kg  Atropine 

70 

7  138.75 

999  132 

134 

138 

132 

128 

108 

ft 

140 

123  132 

127 

126 

129 

112 

112 

116.75 

999  113 

110 

115 

107 

109 

100 

ft 

133.5 

119  121 

121 

130 

121 

124 

124 

Ai,  101 

999  95 

93 

99 

90 

999 

99 

1 

I*  141.75 

139  141 

147 

141 

151 

135 

141 

7  114 

125  127 

126 

134 

130 

106 

121 

* 

H8.3 

103  113 

119 

112 

121 

103 

113 

108.25 

101  118 

109 

117 

121 

99 

112 

v 

y,  123 

■* 

*1 

117  116 

123 

121 

121 

118 

115 

V 

|  **  Means 

£  123.53 

118.143  120.8 

120.9 

123.3 

122.3 

114.889 

114.5 

55 

J  S.D. 

s 

%  14.298 

13.108  12.977 

14.768 

13.03 

16.007 

12.17 

12.21 

$ 

h  w  10 

7  10 

10 

10 

10 

9 

10 

.’ll 

P  Systolic  B.P.  Afternoon 

4mg/70kg  Atropine 

•>*  130 

110  124 

133 

140 

126 

124 

120 

S’" 

£  126 

106  123 

128 

127 

126 

125 

106 

.y. 

v  109 

99  113 

104 

106 

102 

103 

107 

v  128.75 

999  131 

125 

131 

127 

119 

132 

1  <1j 

1  fl 

108.5 

105  97 

101 

97 

97 

104 

103 

I  %s 

i  149.75 

999  153 

144 

141 

138 

139 

142 

$ 

ii8.7 

112  114 

115 

114 

111 

108 

102 

fc: 

■v  123.5 

105  110 

128 

116 

113 

114 

106 

fl 

102.5 

124  111 

105 

115 

112 

99 

107 

y  132.25 

yj  C 

125  127 

128 

128 

138 

128 

130 

.w 

B  Means 

•S 

K  122.895 

110.75  120.3 

121.1 

121.5 

119 

116.3 

11S.6 

13*894 

N 

9.316 

15.195 

14.208 

14.355 

14.166 

12.893 

14 

10 

8 

10 

10 

10 

10 

10 

10 

Systolic  B.P.  Afternoon 

2mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 

144.25 

144 

139 

139 

139 

137 

120 

11 

137.5 

120 

128 

125 

119 

122 

126 

10< 

115.25 

999 

115 

119 

109 

114 

112 

11 

142.25 

156 

138 

136 

152 

143 

134 

12! 

102.5 

114 

101 

107 

108 

107 

97 

10 

145.75 

999 

147 

139 

151 

133 

133 

13! 

123.25 

130 

137 

127 

131 

132 

112 

121 

117.5 

114 

118 

131 

124 

117 

110 

11- 

117.5 

115 

121 

120 

125 

126 

114 

10! 

118.5 

135 

127 

118 

129 

123 

127 

ir 

Means 

126.425 

S.D. 

128.5 

127.1 

126.1 

128.7 

125.4 

118.5 

11! 

14.884 

15.657 

13.755 

10.408 

15.268 

11.067 

11.645 

10 

Systolic  B.P.  Afternoon  4mg/70kg  Atropine  &  600mg/70kg  2- RAM  Cl 


141.75 

999 

132 

139 

136 

127 

125 

138 

999 

118.5 

124 

130 

126 

119 

123 

116 

117 

120 

126 

116 

117 

114 

114 

111 

102 

105 

109 

134.75 

135 

137 

131 

132 

127 

123 

121 

999 

105 

111 

113 

117 

114 

112 

111 

999 

86 

151.25 

149 

999 

147 

141 

144 

131 

141 

999 

121.5 

133 

999 

126 

134 

123 

109 

113 

133 

115.75 

126 

128 

122 

116 

118 

116 

100 

999 

119.25 

127 

127 

121 

129 

127 

120 

115 

107 

125 

999 

132 

134 

132 

132 

125 

112 

116 

Means 

125.875 

127.625 

127 

127.7 

126.7 

124.4 

117.8 

118 

111.833 

S.D. 

13.463 

ti 

11.759 

8.071 

10.199 

10.012 

9.663 

8.753 

13.702 

15.69 

N 

10 

8 

8 

10 

10 

10 

10 

9 

6 

Systolic  B.P.  Afternoon 

2mq/70kg  Atropine  &  1200mg/70kg  2- BAM  Cl 

141.5 

128 

136 

136 

141 

131 

104 

131 

126 

133.75 

120 

143 

137 

136 

135 

121 

116 

999 

115 

115 

128 

127 

125 

121 

109 

112 

102 

137.25 

131 

131 

133 

138 

137 

999 

125 

118 

105 

999 

114 

115 

113 

111 

100 

89 

999 

151.75 

999 

999 

139 

133 

129 

999 

999 

150 

121.75 

124 

131 

132 

125 

131 

122 

122 

999 

114 

120 

129 

119 

119 

117 

110 

110 

103 

105.7 

999 

116 

119 

121 

119 

116 

104 

999 

123.5 

148 

135 

131 

136 

131 

123 

127 

999 

Means 

124.92 

126.571 

129.222 

128.8 

128.7 

126.2 

113.125 

115.111 

119.8 

S.D. 

15.708 

N 

10 

10.861 

9.244 

8.443 

9.37 

8.6 

8.692 

13.138 

19.703 

7 

9 

10 

10 

10 

8 

9 

5 

Systolic  B.P.  Afternoon 

4mg/70kg  Atropine  &  1200mg/70kg  2- BAM  Cl 

132.8 

141 

152 

142 

143 

137 

136 

121 

145 

122 

122 

144 

144 

139 

144 

125 

113 

115 

112.75 

109 

112 

111 

111 

109 

113 

105 

999 

145.5 

124 

137 

141 

132 

134 

129 

125 

126 

100.5 

118 

116 

116 

121 

116 

110 

97 

999 

149 

171 

151 

144 

137 

144 

144 

147 

158 

126.5 

133 

146 

141 

144 

145 

119 

106 

999 

119.25 

116 

117 

122 

112 

128 

114 

113 

105 

114.25 

999 

115 

119 

116 

111 

111 

109 

999 

123.5 

143 

132 

131 

129 

128 

139 

121 

999 

Means 

124.605 

r  n 

130.778 

132.2 

131.1 

128.4 

129.6 

124 

115.7 

129.8 

o.  D. 

14.787 

18.893 

15.971 

12.948 

12.633 

13.689 

12.499 

13.905 

21.649 

N 

10 

9 

10 

10 

10 

10 

10 

10 

5 

3 


'll 


Diastolic  B.P.  Morning  Placebo 


69.8 

1.92 

70 

68 

88 

70 

75 

65.75 

5.45 

67 

75 

999 

71 

63 

75.5 

4.15 

63 

66 

69 

78 

76 

86.5 

3.5 

81 

72 

67 

81 

96 

72.5 

4.03 

59 

62 

59 

76 

76 

82.5 

6.5 

73 

81 

72 

77 

68 

84 

2 

85 

75 

77 

999 

82 

81 

3.67 

78 

73 

58 

70 

81 

82 

.71 

72 

77 

78 

94 

83 

87.5 

2.5 

80 

85 

71 

81 

84 

Means 

78.705 

S.D. 

3.443 

72.8 

73.4 

71 

77.556 

78.4 

7.398 

N 

1.733 

8.324 

6.883 

9.407 

7.535 

9.131 

10 

10 

10 

10 

9 

9 

10 

Diastolic  B.P. 

Morning 

600mg/70kg  2- PAM 

Cl 

73.25 

5.8 

64 

68 

83 

79 

86 

73 

1.87 

64 

54 

64 

67 

63 

71 

1.87 

63 

63 

59 

74 

72 

79.25 

7.5 

77 

57 

75 

81 

82 

72.75 

4.14 

66 

66 

74 

83 

79 

67.75 

7.69 

64 

70 

83 

81 

67 

82.5 

.87 

71 

75 

77 

999 

999 

67.25 

1.48 

67 

70 

60 

68 

67 

78.5 

2.5 

67 

70 

80 

92 

91 

89.75 

2.59 

74 

80 

85 

83 

81 

Means 

75.5 

S.D. 

3.631 

67.7 

67.3 

74 

78.667 

76.444 

7.011 

N 

2.522 

4.762 

7.79 

9.718 

7.89 

9.619 

10 

10 

10 

10 

10 

9 

9 

78 

67 

69 

86 

93 

67 
999 

68 
81 
83 


76.889 

9.584 

9 


Diastolic  B.P.  Morning  1200mg/70kg  2 -PAM  Cl 


Diastolic  B.P.  Morning  2mg/70kg  Atropine 


Diastolic  B.P.  Morning  4mg/70kg  Atropine 


77.8 

S.D. 

3.58 

78.8 

82.111 

84.222 

90 

86.667 

6.268 

N 

10 

2.709 

11.708 

11.461 

14.763 

10.84 

9.192 

10 

10 

9 

9 

9 

9 

Diastolic  B.P. 

Morning 

2mg/70kg  Atropine  &  600mg/70kg  2-FAM 

79 

3.16 

81 

78 

75 

92 

91 

76 

3.54 

56 

64 

71 

82 

86 

76 

1.87 

67 

77 

78 

112 

91 

76.75 

4.6 

73 

85 

77 

93 

91 

74.5 

3.04 

61 

75 

83 

87 

85 

89.75 

2.17 

92 

95 

90 

84 

91 

82 

2.55 

63 

64 

70 

97 

102 

72.25 

6.46 

69 

86 

91 

91 

92 

84.75 

.83 

67 

69 

80 

999 

999 

85.5 

4.92 

80 

90 

86 

100 

101 

Means 

79.65 

3.314 

70.9 

78.3 

80.1 

93.111 

92.222 

CT\  «-H  O)  CO  rH  I—  (7t  H 


Diastolic  B.P. 

Morning 

4mg/70kg  Atropine  &  600mg/70kg  2-PftM  Cl 

81 

2.83 

80 

75 

68 

85 

85 

85 

64 

3.2 

61 

70 

74 

79 

80 

80 

83.75 

.43 

70 

81 

88 

93 

84 

95 

76.25 

4.21 

77 

72 

94 

97 

92 

98 

77.25 

2.49 

71 

75 

79 

91 

93 

91 

72 

5.96 

89 

99 

109 

97 

105 

91 

84.25 

3.11 

89 

82 

78 

97 

92 

99 

74 

3.39 

76 

81 

77 

91 

91 

85 

73.75 

5.89 

81 

83 

94 

101 

81 

10 

90.5 

4.98 

86 

101 

105 

104 

107 

10 

Means 

77.675 

S.D. 

3.649 

78 

81.9 

86.6 

93.5 

91 

92 

7.498 

N 

10 

1.679 

8.981 

10.514 

13.664 

7.442 

9.214 

7. 

10 

10 

10 

10 

10 

10 

10 

Diastolic  B.P. 

Morning 

2mg/70kg  Atropine  &  1200mg/70kg  2-RftM  Cl 

3 


Diastolic  B.P. 
69.8  92 

Afternoon 

69 

Placebo 

71 

69 

70 

71 

65.75 

68 

71 

54 

61 

57 

999 

75.5 

69 

70 

60 

71 

69 

62 

86.5 

999 

86 

74 

86 

81 

79 

72.5 

71 

70 

71 

71 

71 

66 

82.5 

999 

78 

71 

87 

80 

80 

84 

59 

82 

999 

81 

93 

74 

81 

999 

71 

79 

80 

86 

73 

82 

999 

75 

74 

85 

72 

70 

87.5 

73 

81 

76 

85 

82 

67 

Means 

78.705 

72 

75.3 

70 

77.6 

76.1 

71.333 

S.D. 

7.398 

10.918 

6.075 

7.969 

8.959 

10.29 

5.916 

N 

10 

6 

10 

9 

10 

10 

9 

Diastolic  B.P. 

Afternoon 

600nw/70kg  2-PAM  Cl 

73.25 

86 

72 

75 

81 

72 

68 

73 

999 

67 

59 

59 

56 

58 

71 

999 

71 

79 

74 

72 

76 

79.25 

81 

82 

82 

83 

71 

87 

72.75 

999 

79 

81 

81 

86 

80 

67.75 

71 

999 

82 

77 

71 

63 

82.5 

999 

75 

70 

74 

85 

83 

67.25 

63 

72 

81 

71 

73 

65 

78.5 

70 

82 

81 

78 

78 

79 

89.75 

77 

86 

88 

92 

87 

75 

Means 

75.5 

74.667 

76.222 

77.8 

77 

75.1 

73.4 

S.D. 

7.011 

8.311 

6.32 

8.121 

8.641 

9.362 

9.466 

N 

10 

6 

9 

10 

10 

10 

10 

Diastolic  B.P.  Afternoon 

1200mg/70kg  2-PAM  Cl 

76.25 

999 

96 

86 

85 

84 

77 

79 

81 

66 

68 

67 

61 

48 

72.5 

76 

65 

70 

75 

68 

72 

78.25 

999 

87 

75 

72 

83 

79 

71.75 

87 

999 

82 

85 

83 

69 

62.25 

78 

51 

57 

62 

58 

69 

76.5 

999 

80 

84 

88 

81 

85 

72.5 

67 

71 

90 

78 

79 

70 

72.5 

70 

71 

74 

86 

76 

72 

85 

82 

83 

86 

89 

85 

999 

Means 

74.65 

77.286 

74.444 

77.2 

78.7 

75.8 

71.222 

S.D. 

5.972 

6.969 

13.51 

10.261 

9.429 

9.942 

10.22 

N 

10 

7 

9 

10 

10 

1 

10 

9 
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Diastolic  B.P. 

Afternoon 

tog/7 0kg 

Atropine 

&  600mg/70kg  2- 

PAM  Cl 

81 

999 

86 

84 

93 

87 

78 

68 

999 

64 

71 

85 

80 

91 

77 

60 

67 

63 

83.75 

78 

89 

85 

83 

69 

74 

66 

67 

76.25 

93 

97 

94 

97 

98 

70 

73 

999 

77.25 

79 

84 

86 

85 

82 

79 

999 

70 

72 

89 

999 

86 

79 

91 

71 

69 

999 

84.25 

91 

999 

97 

106 

99 

82 

74 

78 

74 

85 

83 

95 

89 

93 

69 

69 

999 

73.75 

97 

101 

96 

99 

101 

89 

79 

78 

90.5 

999 

97 

99 

92 

109 

81 

66 

78 

Means 

77.675 

85.375  90.25 

90.2 

91.4 

90.6 

75.3 

70.111 

72.333 

S.D. 

7.498 

N 

10 

8.782 

7.025 

6.663 

8.003 

12.094 

8.22 

4.372 

6.593 

8 

8 

10 

10 

10 

10 

9 

6 

Diastolic  B.P. 

Afternoon 

2mg/70kg 

Atropine 

&  1200mg/70kg  2- 

-PAM  Cl 

76.75 

76 

77 

76 

76 

68 

58 

58 

83 

72 

56 

72 

76 

52 

66 

71 

63 

999 

79.25 

82 

85 

85 

87 

81 

81 

74 

55 

75.75 

89 

93 

95 

96 

100 

999 

66 

74 

81.5 

999 

83 

82 

77 

79 

72 

67 

999 

76.25 

999 

999 

62 

47 

55 

999 

999 

61 

78.25 

77 

92 

89 

95 

92 

64 

70 

999 

69.25 

76 

87 

95 

75 

84 

75 

64 

66 

77.3 

999 

86 

91 

83 

92 

85 

72 

999 

92.75 

101 

101 

98 

102 

101 

83 

79 

999 

Means 

77.905 

S.D. 

79.571 

86.222 

84.9 

79 

81.8 

76.125 

68.111 

67.8 

6.272 

N 

10 

13.794 

8.643 

11.16 

18.062 

15.201 

9.141 

6.353 

10.986 

7 

9 

10 

10 

10 

8 

9 

5 

Diastolic  B.P. 

Afternoon 

4mg/70kg 

Atropine 

&  1200mg/70kg  2- 

-PAM  Cl 

69.3 

79 

84 

80 

80 

82 

75 

69 

60 

65 

78 

93 

90 

94 

90 

61 

72 

67 

70.25 

73 

81 

80 

83 

81 

74 

62 

999 

73.5 

100 

98 

98 

96 

108 

84 

78 

77 

76 

83 

89 

85 

87 

89 

78 

65 

999 

84 

111 

104 

99 

87 

91 

96 

73 

84 

85.25 

97 

108 

103 

104 

99 

83 

60 

999 

69.75 

84 

82 

94 

83 

82 

79 

79 

63 

80 

999 

88 

96 

91 

86 

86 

63 

999 

87 

100 

97 

102 

99 

102 

95 

80 

999 

Means 

76.005 

S.D. 

89.444 

92.4 

92.7 

90.4 

91 

81.1 

72.1 

70.2 

7.68 

N 

10 

12.875 

9.252 

8.577 

7.777 

9.226 

10.311 

7.094 

10.035 

9 

10 

10 

10 

10 

10 

10 

5 

3 


Pain  Rating  (0-4)  Placebo 


0 

0 

0 

0 

0 

0 

0 

0 

0 

999 

0 

1 

0 

0 

999 

0 

0 

999 

0 

0 

Means 

0 

S.D. 

.111 

0 

0 

0 

0 

N 

.333 

0 

0 

0 

10 

9 

9 

9 

6 

Pain  Rating  (0-4) 

600mg/70kg  2-PftM  Cl 

0 

0 

5 

5 

3 

0 

0 

0 

1 

999 

0 

1 

2 

2 

999 

0 

1 

1 

1.5 

2 

0 

0 

0 

0 

999 

0 

2 

1 

1 

1 

0 

1 

1 

1 

999 

0 

1 

1 

0 

1 

0 

2 

2 

2 

2 

0 

.25 

.25 

.25 

.25 

Means 

0 

S.D. 

.825 

1.325 

1.375 

1.54 

0 

N 

.764 

1.472 

1.468 

.98 

10 

10 

10 

10 

6 

Pain  Rating  (0-4) 

1200mg/70kg  2-BftM  Cl 

0 

4 

999 

3.5 

999 

0 

3 

3 

3 

1 

0 

1 

1 

1 

2 

0 

0 

.5 

1 

999 

0 

1 

1 

2 

2 

0 

1 

1 

1.5 

1 

0 

.5 

.5 

1 

999 

0 

2 

1 

1 

1 

0 

3 

3 

3 

3 

0 

2 

1 

1 

2 

Means 

0 

S.D. 

1.75 

1.333 

1.8 

1.71< 

0 

N 

1.275 

.968 

1.006 

.756 

10 

10 

9 

10 

7 

■r  '/.-''Aviv 


Pain  Rating  (0-4)  2mg/70kg  Atropine 


0 

.5 

0 

999 

0 

0 

0 

0 

0 

999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Means 

0 

.1 

.05 

.056 

0 

S.D. 

0 

.211 

.158 

.167 

0 

N 

10 

10 

10 

9 

7 

Pain  Rating  (0-4) 

4mg/70kg  Atropine 

0 

2 

2.5 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

999 

0 

.5 

1 

1 

1 

0 

0 

999 

999 

0 

0 

1 

1 

2 

0 

0 

0 

0 

0 

0 

Means 

0 

.35 

.5 

.556 

.125 

S.D. 

0 

.669 

.866 

.882 

.354 

N 

10 

10 

9 

9 

8 

Pain  Rating  (0-4) 

2mg/70kg  Atropire  &  61 

0 

2 

2 

3 

2 

0 

1 

1.5 

3 

3.5 

0 

1 

1 

2 

999 

0 

2 

2 

2.5 

3 

0 

0 

0 

0 

0 

0 

1 

1 

1 

999 

0 

0 

1 

1.5 

1 

0 

1 

1 

1 

1 

0 

1 

2 

2 

2 

0 

.75 

.75 

.75 

1 

Means 

0 

.975 

1.225 

1.675 

1.688 

S.D. 

0 

.671 

.65 

1 

1.163 

N 

10 

10 

10 

10 

8 
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Pain  Rating  (0-4)  4mg/70kg  Atropine  &  600rog/70kg  2-RAM  Cl 


Means 

0  .5 

S.D. 

0  .471 

N 

10  10 

Pain  Rating  (0-4) 

0  0 

0  3 

0  1 

0  0 

0  0 

0  1 

0  0 


j&l  if 

0 

.5 

ip 

Means 

Is 

0 

.75 

S.D. 

>  m  * 

0 

.92 

N 

$ 

10 

10 

r-i 

Pain  Rating  (0-4) 

*  * 

0 

4 

0 

2 

-s  -< 

0 

0 

m 

0 

0 

V, 

0 

0 

V. 

0 

999 

r>. 

V 

0 

0 

y 

0 

1 

V 

'/  <• 

0 

1 

if*" 

0 

1 

>% 

Means 

0 

1 

t: 

S.D. 

0 

1.323 

N 

y 

10 

9 

3.5 

4 

3.5 

2 

0 

0 

1 

1 

1 

999 

.5 

0 

1.25 

2 

2 

0 

0 

999 

0 

0 

1 

.5 

999 

0  i 

1 

.5 

1 

0 

0 

999 

.5 

1.5 

2 

1 

0 

0 

1 

1 

2 

1 

0 

999 

.5 

.5 

2 

1 

0 

0 

.5 

.5 

999 

.5 

0 

0 

1.075 

1.4 

1.813 

.778 

.056 

0 

.958 

1.265 

.843 

.618 

.167 

0 

10 

10 

8 

9 

9 

6 

2mg/70kg  Atropine  L  1200mg/70kg  2-PAM  Cl 

1 

1.5 

3 

2 

.5 

.75 

2 

2.5 

3 

1 

1.5 

999 

1 

1 

1 

1 

.1 

.09 

.5 

2.5 

3 

999 

.3 

.4 

0 

0 

999 

0 

0 

999 

1 

1 

999 

999 

999 

0 

1 

2 

1 

.5 

0 

999 

0 

1 

1 

1 

0 

0 

2 

2 

999 

1 

0 

999 

.5 

.5 

2 

.5 

0 

999  j 

.9 

1.4 

2 

.875 

.267 

.248 

.699 

.843 

1 

.582 

.495 

.325 

10 

10 

7 

8 

9 

5 

r 

4mg/70kg  Atropine  &  1200ing/70kg  2- 

-RAM  Cl 

999 

4 

4 

3 

0 

0 

4 

4 

4 

3 

0 

0 

1 

3 

2 

2 

1 

999 

1 

2 

2 

1 

0 

IE-03 

0 

1 

2 

1 

0 

999 

1 

1 

2 

.5 

0 

0 

1 

1 

2 

1.5 

.01 

999 

1 

1 

1.5 

1 

.05 

0 

2 

2 

999 

1 

0 

999  j 

1 

1.25 

1.25 

0 

0 

999 

1.333 

2.025 

2.306 

1.4 

.106 

0 

1.118 

1.227 

.998 

.994 

.315 

0 

1 

9 

10 

9 

10 

10 

1 

5  : 
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High  Rating  (0-100)  Placebo 

0  999  20  10 

0 

0 

0 

0 

999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

999 

0 

0 

1 

0 

0 

0 

0 

0 

0 

999 

0 

0 

0 

0 

999 

0 

0 

999 

0 

0 

Means 

0 

0 

2.333 

1.111 

0 

S.D. 

0 

0 

6.633 

3.333 

0 

N 

10 

9 

9 

9 

6 

High  Rating  (0-100)  600mg/70kg  2- EMI  Cl 

0 

0 

0 

0 

0 

0 

20 

20 

10 

999 

0 

0 

0 

0 

999 

0 

0 

1 

0 

0 

0 

0 

0 

0 

999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Means 

0 

2 

2.1 

1 

0 

S.D. 

0 

6.325 

6.297 

3.162 

0 

N 

10 

10 

10 

10 

6 

High  Rating  (0-100)  1200mg/70kg  2-P&M  Cl 

0 

25 

999 

20 

999 

0 

30 

30 

30 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

999 

0 

15 

10 

15 

10 

0 

0 

0 

0 

1 

0 

0 

0 

0 

999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

10 

10 

0 

Means 

0 

10 

5.556 

7.5 

4.429 

S.D. 

0 

13.54 

10.138 

10.865 

7.786 

High  Rating  (0-100)  2mg/70kg  Atropine 

0  20  30  35  999 

0 

0 

0 

10 

0 

999 

0 

0 

0 

0 

1 

3 

5 

999 

0 

0 

0 

0 

0 

0 

.1 

0 

0 

0 

0 

15 

10 

999 

999 

0 

0 

10 

10 

15 

10 

0 

0 

0 

5 

5 

5 

0 

0 

0 

0 

5 

8 

8 

8 

0 

0 

0 

0 

0 

5 

10 

0 

0 

0 

5 

10 

10 

10 

5 

0 

Means 

0 

5.6 

8.1 

10.333 

5.443 

.556 

0 

S.  D. 

0 

6.346 

9.231 

10.173 

5.109 

1.667 

0 

N 

10 

10 

10 

9 

7 

9 

10 

High  Rating  (0-100)  4mg/70kg  Atropine 

0  30  60  75  80 

30 

0 

0 

40 

50 

60 

40 

30 

0 

0 

1 

5 

8 

5 

0 

0 

0 

0 

2.3 

4 

999 

0 

0 

0 

0 

10 

15 

10 

0 

0 

0 

10 

20 

20 

999 

10 

0 

0 

0 

20 

20 

8 

0 

0 

0 

3 

999 

999 

12 

0 

0 

0 

5 

6 

10 

15 

0 

0 

0 

5 

5 

5 

5 

5 

0 

Means 

0 

9.4 

19.811 

24.111 

21.875 

7.5 

0 

S.D. 

0 

14.049 

21.092 

25.551 

26.063 

12.304 

0 

N 

10 

10 

9 

9 

8 

10 

10 

High  Rating  (0-100)  2mg/70kg  Atropine  &.  600mg/70kg  2-RAM  Cl 
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High  Rating  (0-100)  4mg/70kg  Atropine  &  600mg/70kg  2-EAM  Cl 

0 

30 

35 

50 

999 

15 

0 

999 

0 

5 

20 

20 

30 

20 

0 

0 

0 

0 

4 

4 

4 

999 

0 

0 

0 

0 

1 

2 

1 

0 

0 

999 

0 

5 

10 

10 

30 

5 

999 

0 

0 

15 

20 

20 

15 

0 

0 

999 

0 

0 

15 

20 

15 

5 

0 

0 

0 

1 

1 

1 

5 

4 

1 

999 

0 

0 

5 

10 

20 

10 

0 

0 

0 

Means 

10 

10 

10 

999 

10 

0 

0 

0 

S.D. 

6.6 

12.1 

14.7 

15 

7.667 

.111 

0 

0 

N 

9.663 

10.692 

14.376 

11.288 

6.727 

.333 

0 

10 

10 

10 

10 

8 

9 

9 

6 

High  Rating  (0-100)  2mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Cl 

0 

30 

45 

40 

25 

.5 

0 

0 

0 

50 

15 

15 

20 

20 

1 

999 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

8 

0 

999 

0 

0 

0 

0 

5 

5 

999 

0 

0 

999 

0 

0 

20 

25 

999 

999 

999 

0 

0 

10 

10 

10 

5 

0 

0 

999 

0 

1 

0 

1 

1 

.5 

0 

5E-03 

0 

0 

10 

10 

999 

10 

0 

999 

0 

Means 

10 

10 

10 

0 

10 

0 

999 

0 

S.D. 

10.1 

11.6 

12.4 

7.429 

5.125 

.111 

IE-03 

0 

N 

16.934 

13.459 

12.03 

10.533 

7.468 

.333 

2E-03 

10 

10 

10 

10 

7 

8 

9 

5 

High  Rating  (0-100)  4mg/70kg  Atropine  &  1200mg/70kg  2- RAM  Cl 

0 

87 

999 

80 

60 

45 

0 

0 

0 

20 

50 

50 

70 

50 

0 

0 

0 

0 

4 

6 

6 

3 

0 

999 

0 

0 

1 

3 

5 

1 

0 

0 

0 

5 

10 

10 

30 

5 

0 

999 

0 

999 

20 

25 

30 

15 

0 

0 

0 

5 

10 

10 

10 

0 

0 

999 

0 

1 

1 

1 

1.5 

1.5 

1 

0 

0 

5 

10 

10 

999 

5 

0 

999 

0 

Means 

10 

10 

10 

10 

0 

0 

999 

0 

S.D. 

14,778 

12.889 

20.5 

24.722 

12.55 

.1 

0 

0 

N 

27.793 

15.095 

25.317 

25.156 

18.966 

.316 

0 

10 

9 

9 

10 

9 

10 

10 

5 
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EVA  High  Contrast  #  of  Letters 

Placebo 

59 

58 

59 

59 

63 

60 

60 

60 

59 

59 

59 

58 

62 

60 

62 

60 

65 

64 

65 

58 

64 

65 

65 

65 

63 

64 

65 

62 

69 

68 

68 

68 

69 

68 

66 

60 

65 

64 

60 

62 

Means 

63.8 

S.D. 

63 

62.9 

61.2 

3.458 

N 

3.59 

3.281 

3.19 

10 

10 

10 

10 

IVA  High 

Contrast  # 

of  Letters 

600mg/70kg  2-PAM  Cl 

59 

58 

57 

57 

63 

62 

64 

60 

61 

61 

62 

61 

60 

60 

60 

56 

67 

67 

70 

70 

61 

60 

62 

60 

61 

999 

65 

63 

68 

66 

68 

66 

70 

68 

66 

62 

62 

62 

62 

62 

Means 

63.2 

S.D. 

62.667 

63.6 

61.7 

3.765 

N 

3.5 

3.836 

4.084 

10 

9 

10 

10 

EVA  High  Contrast  # 

of  Letters 

1200mg/70kg  2-EAM  Cl 

58 

59 

58 

59 

64 

64 

64 

65 

60 

60 

60 

60 

64 

63 

62 

61 

68 

65 

67 

68 

63 

63 

63 

63 

63 

64 

67 

64 

67 

68 

67 

68 

68 

69 

65 

61 

61 

58 

60 

58 

Means 

63.6 

S.D. 

63.3 

63.3 

62.7 

3.373 

N 

3.592 

3.268 

3.529 

10 

10 

10 

10 

EVA  High  Contrast  # 

of  Letters 

4mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 

59 

59 

60 

59 

60 

999 

63 

60 

57 

57 

64 

64 

63 

59 

56 

55 

62 

61 

60 

59 

60 

59 

65 

999 

64 

60 

60 

60 

65 

68 

64 

60 

59 

59 

65 

999 

67 

62 

62 

62 

65 

65 

68 

58 

60 

67 

69 

999 

68 

59 

58 

55 

69 

69 

62 

56 

24 

23 

64 

62 

Means 

63.8 

59.2 

55.6 

55.6 

64.8 

64.833 

S.D. 

3.12 

1.549 

11.237  11.974 

2.741 

3.189 

N 

10 

10 

10 

10 

10 

6 

EVA  High  Contrast  t 

of  Letters 

2mg/70kg  Atropine  &  1200mg/70kg  2- 

-RAM  Cl 

59 

59 

59 

58 

61 

61 

65 

65 

65 

65 

64 

999 

61 

60 

60 

60 

62 

60 

64 

62 

60 

61 

65 

64 

69 

65 

64 

65 

68 

999 

65 

60 

65 

64 

65 

65 

66 

64 

65 

60 

64 

999 

66 

65 

64 

68 

68 

68 

67 

62 

65 

60 

70 

999 

60 

60 

60 

59 

63 

999 

Means 

64.2 

62.2 

62.7 

62 

65 

63.6 

S.D. 

3.225 

2.394 

2.584  3.266 

2.867 

3.209 

N 

10 

10 

10 

10 

10 

5 

IVA  High  Contrast  # 

of  Letters 

4mg/70kg  Atropine  &  1200mg/70kg  2- 

•RAM  Cl 

58 

56 

56 

57 

60 

60 

61 

57 

61 

60 

64 

64 

61 

60 

49 

54 

62 

999 

62 

62 

60 

60 

62 

57 

65 

60 

60 

60 

68 

999 

65 

59 

60 

59 

65 

65 

64 

63 

64 

60 

65 

999 

66 

65 

65 

65 

64 

68 

68 

54 

58 

54 

67 

999 

60 

26 

20 

20 

62 

999 

Means 

63 

56.2 

55.3 

54.9 

63.9 

62.8 

S.D. 

3.091 

11.114 

13.174  12.679 

2.47 

4.324 

N 

10 

10 

10 

10 

10 

5 

.W.V •vVs' 

3 

»’•  »• 

IVA  High  Contrast  Log  Mar 

4mg/70kg  Atropine  &  600mg/70kg  2-BftM  Cl 

-.08 

-.08 

-.1 

-.08 

-.i 

-.16 

-.1 

-.04 

-.04 

-.18 

-.16 

-.08 

-.02 

0 

-.14 

-.1 

-.08 

-.1 

-.08 

-.2 

-.18 

-.1 

-.1 

-.1 

-.2 

-.18 

-.1 

-.08 

-.08 

-.2 

-.24 

-.14 

-.14 

-.14 

-.2 

-.26 

-.06 

-.1 

-.24 

-.28 

-.26 

-.08 

-.06 

0 

-.28 

-.14 

-.02 

.62 

.64 

-.18 

Means 

-.176 

-.084 

-.012 

-.012 

-.196 

S.D. 

N 

10 

10 

10 

10 

10 

EVA  High  Contrast  Log  Mar 

2mg/70kg  Atropine  &  1200mg/70kg  2-BftM  Cl 

-.08 

-.08 

-.08 

-.06 

-.12 

-.2 

-.2 

-.2 

-.2 

-.18 

-.12 

-.1 

-.1 

-.1 

-.14 

-.18 

-.14 

-.1 

-.12 

-.2 

-.28 

-.2 

-.18 

-.2 

-.26 

-.2 

-.1 

-.2 

-.18 

-.2 

-.22 

-.18 

-.2 

-.1 

-.18 

-.22 

-.2 

-.18 

-.26 

-.26 

-.24 

-.14 

-.2 

-.1 

-.3 

-.1 

-.1 

-.1 

-.08 

-.16 

Means 

-.184 

-.144 

-.154 

-.14 

-.2 

S.D. 

N 

10 

10 

10 

10 

10 

CVA  High  Contrast  Log  Mar 

4mg/70kg  Atropine  &  1200mg/70kg  2-EAM  Cl 

-.06 

-.02 

-.02 

-.04 

-.1 

-.12 

-.04 

-.12 

-.1 

-.18 

-.12 

-.1 

.12 

.02 

-.14 

-.14 

-.14 

-.1 

-.1 

-.14 

-.2 

-.1 

-.1 

-.1 

-.26 

-.2 

-.08 

-.1 

-.08 

-.2 

-.18 

-.16 

-.18 

-.1 

-.2 

-.22 

-.2 

-.2 

-.2 

-.18 

-.26 

.02 

-.06 

.02 

-.24 

-.1 

.58 

.7 

.7 

-.14 

Means 

-.16 

-.024 

-6E-03 

2E-03 

-.178 

S.D. 

N 

10 

10 

10 

10 

10 

3 

p 

m 


EVA  Low  Contrast  #  of  Letters  4mg/70kg  Atropine  &  600mg/70kg  2-RAM 

Cl 

57 

57 

55 

55 

57 

999 

60 

57 

55 

55 

60 

60 

56 

55 

55 

53 

53 

999 

55 

50 

50 

50 

55 

999 

60 

55 

55 

55 

60 

65 

60 

55 

55 

55 

60 

999 

60 

60 

60 

55 

62 

64 

61 

55 

55 

57 

56 

999 

62 

55 

45 

53 

59 

64 

56 

45 

13 

12 

57 

55 

Means 

58.7 

54.4 

49.8 

50 

57.9 

61.6 

S.D. 

2.452 

4.142 

13.514 

13.482 

2.767 

4.159 

N 

10 

10 

10 

10 

10 

5 

EVA  Low  Contrast  #  of 

Letters  2mg/70kg  Atropine  &  1200mg/70kg  2-RAM 

Cl 

54 

54 

55 

55 

58 

55 

60 

61 

61 

60 

61 

999 

55 

57 

55 

55 

55 

56 

57 

55 

50 

50 

58 

999 

58 

58 

55 

59 

60 

999 

60 

55 

54 

54 

60 

61 

63 

57 

56 

55 

64 

999 

57 

57 

59 

62 

64 

65 

58 

57 

56 

55 

63 

999 

56 

55 

55 

55 

59 

999 

Means 

57.8 

56.6 

55.6 

56 

60.2 

59.25 

S.D. 

2.658 

2.011 

2.914 

3.432 

2.898 

4.646 

N 

10 

10 

10 

10 

10 

4 

EVA  Low 

Contrast  #  of 

Letters  4n)^70kg  Atropine  &  1200mg/70kg  2- PAM 

Cl 

55 

54 

55 

55 

58 

57 

60 

57 

60 

60 

60 

61 

55 

55 

50 

50 

55 

999 

57 

56 

50 

50 

55 

55 

60 

55 

55 

55 

65 

999 

60 

55 

55 

55 

60 

60 

61 

60 

57 

58 

60 

999 

60 

55 

58 

58 

61 

63 

62 

50 

50 

50 

63 

999 

58 

20 

9 

5 

56 

999 

Means 

58.8 

51.7 

49.9 

49.6 

59.3 

59.2 

S.D. 

2.44 

11.412 

14.791 

16.078 

3.335 

3.194 

N 

10 

10 

10 

10 

10 

5 
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AD-0179  796  EFFECT  OF  ATROPIME  AMD  2-PAH  CHLORIDE  ON  VISION  AND 

PERFORMANCE IU)  MEDICAL  RESEARCH  INST  OF  SAN  FRANCISCO 
CA  A  JAMPOLSLV  ET  AL  31  MAV  86  DAMD17-83-C-3198 
UNCLASSIFIED  F/G  6/13 

2/4 

ML 

1 

1 

■ 

_ 

_ A 

MICROCOPY  RESOLUTION  UST  CHARI 


EVA  Low  Contrast  Log  Mar 

0  -.02 

2mg/70kg  Atropine 
-.04  -.06 

-.08 

999 

-.1 

-.1 

-.1 

-.1 

-.14 

-.1 

-.04 

-.06 

0 

0 

-.06 

999 

-.02 

.02 

.02 

.02 

0 

-.02 

-.1 

-.02 

-.06 

-.08 

-.2 

999 

-.1 

-.1 

-.1 

-.1 

-.16 

-.1 

-.12 

-.06 

-.1 

-.1 

-.1 

999 

-.1 

.02 

0 

-.02 

-.12 

-.14 

-.08 

-.06 

-.04 

-.04 

-.06 

-.16 

-.04 

0 

0 

-.04 

-.12 

999 

Means 

-.07 

-.038 

-.042 

-.052 

-.104 

-.10. 

S.D. 

N 

10 

10 

10 

10 

10 

5 

EVA  Low  Contrast  Log  Mar 
-.02  0 

4mg/70kg  Atropine 
-.02  0 

0 

-.02 

-.1 

-.1 

0 

-.08 

-.14 

999 

0 

.04 

0 

0 

-.08 

-.04 

-.1 

0 

-.1 

0 

-.18 

-.1 

-.08 

-.04 

0 

0 

-.1 

999 

-.1 

0 

.04 

.12 

-.06 

-.06 

-.1 

-.04 

-.02 

-.08 

-.02 

-.1 

-.18 

-.04 

.02 

.16 

-.16 

999 

-.04 

.8 

.74 

.68 

-.08 

-.1 

Means 

-.07 

.076 

.086 

.1 

-.078 

-.07 

S.D. 

N 

10 

10 

10 

10 

10 

6 

EVA  Low  Contrast  Log  Mar 

2mg/70kg  Atropine  &  600mg/70kg  2-BM1  Cl 

-.02 

0 

0 

0 

-.04 

999 

-.1 

-.1 

-.1 

-.12 

-.14 

-.16 

-.06 

-.06 

-.1 

-.06 

-.1 

999 

-.02 

.02 

.1 

.1 

0 

-.08 

-.08 

0 

-.04 

-.06 

-.16 

-.08 

-.08 

-.14 

-.1 

-.08 

-.2 

999 

-.06 

-.08 

0 

-.08 

-.12 

-.16 

-.06 

-.06 

-.08 

-.06 

-.18 

999 

-.1 

0 

-.1 

-.04 

-.1 

-.14 

-.02 

-.02 

-.02 

-.04 

-.06 

-.04 

Means 

-.06 

-.044 

-.044 

-.044 

-.11 

-.11 

S.D. 

N 

10 

10 

10 

10 

10 

6 

M 

8# 


S? 


EVA  Lev  Contrast  Log  ter 

4mg/70kg  Atropine  &  600mg/70kg  2- PAM  Cl  -{J 

-.04 

-.04 

0 

0 

-.04  999  5 

-.1 

-.04 

0 

0 

-.i  -.i  i 

4* 

-.02 

0 

0 

.04 

.04  999  * 

0 

.1 

.1 

.1 

0  999  ^ 

-.1 

0 

0 

0 

-.1  -.2  $ 

-.1 

0 

0 

0 

-.1  999 

-.1 

-.1 

-.1 

0 

-.14  -.18 

-.12 

0 

0 

-.04 

-.02  999  ^ 

-.14 

0 

.2 

.04 

-.08  -.18  | 

-.02 

.2 

.84 

.86 

-.04  0  r 

Means 

.1 

0 

-.074 

.012 

.104 

.1 

-.058  -.132  V 

S.D. 

r, 

A 

4t 

N 

u 

10 

10 

10 

10 

10  5  * 

V 

EVA  Low  Contrast  Log  ter 

2mg/70kg  Atropine  &  1200mg/70kg  2-FAM  Cl  VI 

-.1 

-.12 

-.12 

-.1 

-.12  999  -5 

0 

-.04 

0 

0 

0  -.02  y 

a 

-.04 

0 

.1 

.1 

-.06  999  £ 

-.06 

-.06 

0 

-.08 

-.1  999  “ 

-.1 

0 

.02 

.02 

-.1  -.12 

-.16 

-.04 

-.02 

0 

-.18  999 

-.04 

-.04 

-.08 

-.14 

-.18  -.2 

-.06 

-.04 

-.02 

0 

-.16  999 

it 

-.02 

0 

0 

0 

-.08  999  | 

Means 

! 

-.056 

-.032 

-.012 

-.02 

-.104  -.085  t. 

S.D. 

k 

N 

A 

10 

10 

10 

10 

10  4  * 

EVA  Low  Contrast  Log  ter 

4mg/70kg  Atropine  &  1200ing/70kg  2-IAM  Cl  Sa 

0 

.02 

0 

0 

-.06  -.04 

-.1 

-.04 

-.1 

-.1 

-.1  -.12  A 

0 

0 

.1 

.1 

0  999  $ 

-.04 

-.02 

.1 

.1 

0  0  « 

-.1 

0 

0 

0 

-.2  999  ti 

-.1 

0 

0 

0 

-.1  -.1  3 

-.12 

-.1 

-.04 

-.06 

-.1  999  :3 

-.1 

0 

-.06 

-.06 

-.12  -.16  J 

-.14 

.1 

.1 

.1 

-.16  999  -3! 

-.06 

.7 

.92 

1 

-.02  999  d 

Means 

t  « 

-.076 

.066 

.102 

.108 

-.086  -.084  >' 

S.D. 

N 

ij 

i> 

10 

10 

10 

10 

10  5  i 

c 

3 

*■, 

l 

s 

Pupil  Size 
3.5 

(inn)  Placebo 
3.5 

3.5 

3.5 

3.5 

5 

4 

4 

3 

3.5 

3 

3 

3 

3 

2.75 

3 

3 

3 

3 

3 

3.5 

3.5 

3.75 

4 

3.75 

4 

3.75 

3.5 

3.5 

3.75 

4 

3.5 

3.25 

3.25 

3.25 

3.25 

3 

3 

3 

3 

Means 

3.3 

3.55 

3.4 

3.375 

S.D. 

N 

10 

10 

10 

10 

Pupil  Size 

(mm)  600mg/70kg  2-EftM  Cl 

3 

3.5 

3 

3 

4 

3.5 

4 

4 

3.25 

3.5 

3.75 

3.75 

3.5 

4 

3.5 

4 

3 

3.25 

3 

3.25 

3.75 

3.75 

3.75 

3.75 

4 

999 

4 

4 

4 

4 

3.75 

4 

3 

3.25 

3.25 

3.25 

3.25 

3 

3 

3.25 

Means 

3.475 

3.528 

3.5 

3.625 

S.D. 

N 

10 

9 

10 

10 

Pupil  Size 

(ran)  1200mg/70kg  2-EAM  Cl 

3 

3 

3 

3 

3.5 

4 

4 

4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

3.5 

3.5 

3.75 

4 

3.75 

3.5 

3.75 

3.5 

3.5 

3.5 

3.75 

2.75 

2.75 

3 

2.75 

3 

3 

3.25 

3.25 

Means 

3.275 

3.25 

3.275 

3.325 

S.D. 

N 

10 

10 

10 

10 

1 

mmmmm 

Pupil  Size 
3.5 

(ran)  2mg/70kg  Atropine 

4  4 

4 

3.5 

999 

4.5 

4 

4.5 

5 

4 

4.5 

2.75 

3.75 

4 

3.5 

3.5 

999 

3.5 

4.5 

4.75 

3.75 

3.5 

4 

3.5 

4.75 

5 

4.75 

5 

999 

3.5 

4.75 

4.75 

5.25 

4 

4.5 

3.75 

5.25 

5 

5.5 

4 

999 

4 

4 

4.5 

5 

4.5 

4 

3.25 

4 

4.5 

4.75 

3.75 

3 

3 

4 

4 

3.75 

3.25 

999 

Means 

3.525 

4.3 

4.5 

4.525 

3.9 

4 

S.D. 

N 

10 

10 

10 

10 

10 

5 

Pupil  Size 
3 

(mm)  4mg/70kg  Atropine 

4.5  4.5 

4.5 

3.5 

3.5 

4 

5 

6 

5 

5.5 

999 

3 

4.75 

4.5 

4.5 

4.75 

4.5 

2.75 

4 

5 

4.5 

4 

999 

3 

6 

5 

5 

3.5 

3 

3.75 

5.5 

5 

5 

5 

999 

4 

6 

6.5 

5.5 

4 

4 

4 

5 

5 

5 

5 

4.25 

2.75 

4.5 

4.75 

4.75 

3.75 

999 

2.75 

4.5 

4.75 

5 

3.5 

3.25 

Means 

3.3 

4.975 

5.1 

4.875 

4.25 

3.75 

S.D. 

N 

10 

10 

10 

10 

10 

6 

Pupil  Size 
3 

(rm)  2mg/70kg  Atropine  &  600mg/70kg  2-EftM  Cl 

3  3  3  3.5 

999 

3.5 

4 

5.5 

5.75 

5 

4.5 

3.25 

3.75 

4.25 

4.5 

4 

999 

3 

3.5 

4.25 

4 

3 

3.75 

3.1 

4 

4.5 

4 

3.5 

3.25 

3.5 

4 

4.5 

4.5 

4.5 

999 

3.5 

4.75 

5.25 

4.75 

4.5 

5 

4 

4.5 

4.5 

4.5 

4 

999 

2.75 

4 

3.75 

4 

3.5 

3.5 

3.25 

4.25 

4.25 

4 

3.25 

3 

Means 

3.285 

3.975 

4.375 

4.3 

3.875 

3.833 

S.D. 

N 

10 

10 

10 

10 

10 

6 

2 


Pupil  Size  (ran)  4mg/70kg  Atropine  &  600mg/70kg  2- PAM  Cl 


3 

4.5 

4.75 

4.5 

3.5 

999 

4.5 

6.5 

7 

6.5 

6 

5.5  J 

3 

5 

5.25 

4.75 

4 

999  I 

999  7 

3 

3.75 

4.5 

4.25 

4.5 

3 

6 

5.5 

5.25 

3.5 

5  S 

3.5 

5 

5 

5.25 

5.5 

999  > 

3.5 

5 

5 

5 

4.5 

3.5  ' 

3.5 

4.75 

4.75 

5.25 

4.5 

999  a 

2.75 

4.75 

4.75 

5 

4 

3.5  r 

2.75 

4.5 

4.75 

4.75 

3.75 

3.5  p 

Means 

3.25 

4.975 

5.125 

5.05 

4.375 

w  * 

4.2  § 

S.D. 

N 

10 

10 

10 

10 

10 

% 

to 

5 

Pupil  Size 

(ran)  2mg/70kg  Atropine  & 

1200mg/70kg  2-PAM  Cl 

1 

3  k. 

3 

3.5 

4 

3.5 

3 

4 

4 

4.5 

5.5 

5 

999  J 

3 

3.75 

3.75 

3.75 

3 

3.5  E 

3.5 

4.25 

4 

4.5 

4 

4  n 

3 

3.75 

4 

3.5 

3.5 

999  ■>’ 

3.5 

5 

5 

5.25 

5.5 

5  ■> 

3.5 

5 

5 

4.5 

4.5 

999  :st 

4 

4.5 

4.5 

4.25 

4 

3.75  £ 

3.25 

4 

4.25 

4.5 

3.75 

999  M 

3 

4.25 

4 

4.25 

3.75 

999  m 

Means 

3.375 

4.2 

4.3 

4.35 

4 

3.85  J 

S.D. 

N 

10 

10 

10 

10 

10 

5  k 

Pupil  Size 

(ran)  4mg/70kg  Atropine  & 

1200mg/70kg  2-EAM  Cl 

.V 

3.5 

4.5 

5.5 

5.5 

3.5 

4  ft 

4 

5 

5 

4.5 

5 

5  ft 

3.25 

5 

5 

5.25 

4.25 

999  ^ 

3 

5.75 

5.5 

5.25 

4 

4  fcj 

3 

4 

5 

4.5 

4 

999  .V 

3.5 

5.25 

6 

5.75 

5 

3.75 

3.75 

5.5 

5.5 

5.75 

4.5 

999  :y 

3.75 

5.25 

5 

5.25 

4 

4.5  $ 

3 

4.25 

4.5 

5 

4.5 

999  ** 

3.25 

4.25 

4.75 

5 

3.75 

999  td 

Means 

3.4 

4.875 

5.175 

5.175 

4.25 

4.25  ft 

S.D. 

N 

10 

10 

10 

10 

10 

s  1 

1 

v  v'  ' 

— **  L.“  i> 

3 

■W 

K- 

P 
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Acc.  Amp, 
16.3 

>  Primary  Gaze 
14.8 

(can) 

Placebo 

16.8 

16.2 

16.2 

21.7 

11.5 

11.2 

12 

12 

13 

999 

12.7 

13 

13 

12 

11.2 

13.2 

14.2 

13.2 

12.7 

12.5 

12.3 

999 

14.7 

15.8 

15.3 

15.3 

14.5 

16.2 

16.2 

16.3 

14 

13.8 

14 

999 

24.7 

23.8 

24 

20.7 

18.8 

24 

14.5 

13 

13.8 

10.5 

12.2 

999 

12.2 

12 

11.8 

13.7 

11 

11.7 

15.2 

16.8 

14.3 

13.7 

13.3 

15.8 

Means 

15.22 

14.99 

14.77 

14.04 

13.65 

17.1 

S.D. 

3.699 

N 

3.617 

3.579 

2.87 

2.389 

4.809 

10 

10 

10 

10 

10 

6 

Acc.  Amp. 
19.7 

Primary  Gaze 
17.2 

(cm) 

600mg/70kg  2-PRM  Cl 
17.33  17.5 

16.5 

999 

13 

12 

12 

11.7 

11.7 

13.5 

12.2 

12.7 

12.5 

12.8 

13 

999 

14.2 

14.2 

14.2 

14.2 

13 

13.2 

14.7 

13.5 

13.8 

14 

14.3 

999 

15 

14 

14 

14 

14.5 

13.5 

35.3 

999 

30.8 

33.2 

22 

31.7 

14.7 

11.8 

13.3 

14.2 

19 

999 

12.2 

13 

12.5 

11.3 

11.5 

12 

11.5 

11.7 

13.2 

11.3 

14 

999 

Means 

16.25 

13.344 

15.363 

15.42 

14.95 

16.78 

S.  D. 

7.081 

N 

1.713 

5.622 

6.516 

3.335 

8.363 

10 

9 

10 

10 

10 

5 

Acc.  Amp. 

n  c 

Primary  Gaze 

(cm) 

1200mg/70kg  2-EftM  Cl 

Acc.  Amp. 
17 

Primacy  Gaze  (can) 
20 

2mg/70kg  Atropine 

19.5  19.3 

17.2 

999 

10 

11 

11.2 

10.7 

11.2 

12.2 

11.7 

13.3 

12.5 

12.7 

13.2 

999 

15.8 

16 

13 

14.3 

11.2 

12.5 

13.8 

16.8 

16.8 

14.5 

13.5 

999 

16.2 

19.3 

19.2 

22.2 

11.3 

16 

22.2 

25.5 

24.3 

20.3 

17.3 

999 

18.3 

25 

22 

23.3 

19.3 

19.7 

12.7 

16.8 

17.5 

17.3 

12.3 

12 

13.2 

22 

17.3 

15.7 

13.5 

999 

Means 

15.09 

18.57 

17.33 

17.03 

14 

14.48 

S.D. 

3.568 

4.734 

4.197 

4.169 

2.91 

3.348 

N 

10 

10 

10 

10 

10 

5 

Acc.  Amp. 
16.2 

Primary  Gaze  (an) 
20.3 

4mg/70kg  Atropine 

21  22.2 

19.2 

19.5 

10.5 

17 

22.17 

22.17 

16.33 

999 

13 

14.7 

17.3 

16 

12 

13 

11.7 

19 

26 

24.3 

14.2 

999 

13.2 

24.2 

25.3 

30.2 

14.3 

16 

12.5 

23.7 

32.8 

31 

26.7 

999 

23.7 

32.7 

36 

36 

25.3 

31 

19.5 

29.3 

29 

27.7 

19.7 

17.8 

12.8 

41.5 

100 

100 

18.5 

999 

12.8 

100 

100 

100 

16.3 

11.2 

Means 

14.59 

32.24 

40.957 

40.957 

18.253 

18.083 

S.D. 

4.083 

25.125 

31.598 

31.609 

4.746 

7.021 

N 

10 

10 

10 

10 

10 

6 

Acc.  Amp. 
13.5 

Primary  Gaze  (cm) 
13.2 

2mg/70kg  Atropine  &  600mg/70kg  2- PAM  Cl 
13.2  13  12 

999 

11.2 

13.2 

13.2 

14.2 

13.5 

14 

12.2 

11.7 

12.2 

12.2 

13.2 

999 

14 

13.2 

18 

17 

16.2 

16 

13.83 

16.3 

15.3 

15 

14.3 

13.3 

14.3 

14.8 

14.2 

14.7 

15.3 

999 

26.7 

42.7 

40.7 

34.3 

31.3 

29.7 

14 

16.7 

15.3 

18 

14.3 

999 

11.3 

14 

11.8 

12.7 

11.3 

12 

18.3 

21.2 

20 

21.2 

18.3 

16.5 

Means 

14.933 

17.7 

17.39 

17.23 

15.97 

16.917 

S.D. 

4.592 

9.184 

8.581 

6.6 

5.753 

6.484 

N 

10 

10 

10 

10 

10 

6 
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tec.  Anp.  Primary  Gaze  (an)  4mg/70kg  Atropine  &  600mg/70kg  2- PAM  Cl 
14  15  17.2  17  16 

12  28.3  25.8  22.8  19.2 

14  16.2  21.2  18.2  12.2 

13.2  11.5  23.7  16.3  14 

13  30.2  29.2  31  12 

15  21  33.2  34.2  30.8 

27  31  30.8  27.2  27.6 

12.5  19  23.3  23  16.3 

11.7  100  100  46.3  15.7 

16.3  100  100  100  18.7 

Means 


14.87 

S.D. 

37.22 

40.44 

33.6 

18.25 

16.14 

4.483 

N 

10 

33.735 

31.737 

25.076 

6.282 

5.389 

10 

10 

10 

10 

5 

Acc.  Anp. 

Primary  Gaze 

(an)  2mg/70kg  Atropine  &  1200mg/70kg  2- 

-PAM  Cl 

13.5 

15 

14.8 

13 

14 

14 

11.5 

13.5 

16.2 

16 

14 

999 

12.5 

13 

13 

13.5 

12.2 

14 

16 

19 

18.2 

16.5 

13.5 

14 

14.3 

18.5 

15.5 

15 

13 

999 

13.3 

20.8 

19.8 

21 

14.8 

13.7 

33.2 

41.7 

39.8 

39.2 

30.3 

999 

11.3 

15 

15.3 

15.2 

13.8 

11.8 

11.5 

26 

22 

19.2 

11.8 

999 

16.8 

47 

46.2 

46 

17.2 

999 

Means 

15.39 

S.D. 

22.95 

22.08 

21.46 

15.46 

13.5 

6.532 

N 

11.991 

11.428 

11.511 

5.422 

.959 

10 

10 

10 

10 

10 

5 

Acc.  Anp. 

Primary  Gaze 

(an)  4mg/70kg  Atropine  &  1200mg/70kg  2- 

RAM  Cl 

16 

17 

20 

22.7 

19.2 

16.2 

10.3 

19.5 

21.8 

22.2 

17.2 

12.2 

11.7 

24.7 

42.3 

100 

14 

999 

12 

17.2 

24 

24 

14.5 

12.3 

14.3 

49 

100 

44.5 

20.2 

999 

14 

26 

100 

100 

42.3 

17 

26.7 

26.3 

25 

26.3 

22.2 

999 

10 

18 

24.7 

27.3 

20.8 

14.7 

11.5 

100 

100 

100 

14 

999 

14.3 

100 

100 

100 

100 

999 

Means 

14.08 

S.D. 

39.77 

55.78 

56.7 

28.44 

14.48 

4.838 

N 

33.085 

38.531 

37.79 

26.46 

2.197 

10 

10 

10 

10 

10 

5 

L.  V. 
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Acc.  Arp. 

Primary  Gaze 

(diopters) 

Placebo 

s 

6.135 

6.757 

5.952 

6.173 

6.173 

4.608 

£ 

8.696 

8.929 

8.333 

8.333 

7.692 

999  ■: 

& 

7.874 

7.692 

7.692 

8.333 

8.929 

7.576  ; 

£ 

7.042 

7.576 

7.874 

8 

8.13000001 

999  - 

■ 

6.803 

6.329 

6.536 

6.536 

6.897 

6.173  1 

6.173 

6.135 

7.143 

7.246 

7.143 

999 

4.049 

4.202 

4.167 

4.831 

5.31900001 

4.167 

«/ 

6.897 

7.692 

7.246 

9.524 

8.197 

999 

%v 

8.197 

8.333 

8.475 

7.299 

9.091 

8.547 

V 

■A 

6.579 

5.952 

6.993 

7.299 

7.519 

6.329  - 

Hf 

Means 

r-': 

6.844 

6.96 

7.041 

7.357 

7.509 

6.233 

p* 

S.D. 

r  / 

1.3 

1.373 

1.274 

1.312 

1.179 

1.678  ■' 

1 

* 

N 

10 

10 

10 

10 

10 

if 

6  i 

■K 

Acc.  Amp. 

Primary  Gaze 

(diopters) 

600mg/70kg  2- PAM 

Cl 

.* 

V. 

v\* 

5.076 

5.814 

5.77 

5.714 

6.061 

999 

y 

7.692 

8.333 

8.333 

8.547 

8.547 

7.407  : 

i. 

8.197 

7.874 

8 

7.813 

7.692 

999 

% 

7.042 

7.042 

7.042 

7.042 

7.692 

7.576  | 

V? 

6.803 

7.407 

7.246 

7.143 

6.993 

999 

K"J 

6.667 

7.143 

7.143 

7.143 

6.897 

7.407 

CV 

<  v 

2.833 

999 

30.8 

33.2 

22 

31.7 

*'v 

6.803 

8.475 

7.519 

7.042 

5.263 

999 

y 

8.197 

7.692 

8 

8.85 

8.6% 

8.333 

M 

* 

8.696 

8.547 

7.576 

8.85 

7.143 

999  | 

Means 

■T* 

6.801 

7.592 

9.743 

10.134 

8.698 

12.485 

S.D. 

y; 

ft 

w 

1.735 

N 

.868 

7.433 

8.164 

4.788 

10.749 

10 

9 

10 

10 

10 

5  : 

Acc.  Amp. 

Primary  Gaze 

(diopters) 

1200mg/70kg  2- PAM  Cl 

5.714 

5.464 

5.814 

6.173 

7.143 

6.993 

►  *  . 

8.333 

8.13000001  8.696 

8.85 

8.333 

999 

*  V 

'm 

* 

7.576 

7.576 

8.333 

8.197 

9.346 

7.576  „ 

7.813 

8.197 

7.299 

7.692 

7.576 

999  " 

•V' 

8 

7.519 

8.13000001  7.692 

7.407 

8.333  i 

yX 

7.692 

6.25 

6.329 

6.25 

7.299 

999 

:■£ 

4.049 

3.891 

3.891 

4.348 

3.802 

999 

«  -% 
,*  % 

7.042 

8.547 

7.246 

7.576 

8.333 

8 

rv 

, 

8.85 

9.091 

8.696 

9.091 

9.091 

999 

tf- 

5.814 

6.25 

6.25 

6.25 

6.061 

5.848  f. 

| 

Means 

7.088 

S.D. 

7.092 

7.068 

7.212 

7.439 

7.35  ; 

<d 

1.467 

1.604 

1.527 

1.45 

1.606 

.978  i 

IP 

N 

>> 

10 

10 

10 

10 

10 

5 

• 

■*v 

s* 

1 

/  -  .  ’s»\ 

1 

Acc.  Arop.  Primary  Gaze  (diopters) 


5.882  5  5.128 

10  9.091  8.929 

8.547  7.519  8 

6.329  6.25  7.692 

7.246  5.952  5.952 

6.173  5.181  5.208 

4.505  3.922  4.115 

5.464  4  4.545 

7.874  5.952  5.714 

7.576  4.545  5.78 

Means 

6.96  5.741  6.106 

S.D. 

1.616  1.611  1.582 

N 

10  10  10 

Acc.  Amp.  Primary  Gaze  (diopters) 
6.173  4.926  4.762 

9.524  5.882  4.511 

7.692  6.803  5.78 

8.547  5.263  3.846 

7.576  4.132  3.953 

8  4.219  3.049 

4.219  3.058  2.778 

5.128  3.413  3.448 

7.813  2.41  1 

7.813  1  1 

Means 

7.249  4.111  3.413 

S.D. 

1.606  1.718  1.538 

N 

10  10  10 

Acc.  Amp.  Primary  Gaze  (diopters) 


•V.  • 


»j 


2mg/70kg  Atropine 

5.181 

5.814 

999 

9.346 

8.929 

8.197 

7.874 

7.576 

999 

6.993 

8.929 

8 

6.897 

7.407 

999 

4.505 

8.85 

6.25 

4.926 

5.78 

999 

4.292 

5.181 

5.076 

5.78 

8.13000001 

8.333 

6.369 

7.407 

999 

6.216 

7.4 

7.171 

1.605 

1.391 

1.443 

10 

10 

5 

4mg/70kg  Atropine 

4.505 

5.208 

5.128 

4.511 

6.12400001 

999 

6.25 

8.333 

7.692 

4.115 

7.042 

999 

3.311 

6.993 

6.25 

3.226 

3.745 

999 

2.778 

3.953 

3.226 

3.61 

5.076 

5.618 

1 

5.405 

999 

1 

6.135 

8.929 

3.431 

5.801 

6.141 

1.601 

1.425 

1.999 

10 

10 

6 

Atropine  &  600mg/70kg  2- PAM  Cl 


£ 

c] 


y 


Acc.  Amp. 

Up  Gaze  (cm) 

Placebo 

16.2 

14.8 

16.7 

16 

12 

12 

11.7 

11 

14 

15 

15.5 

14 

16.2 

13.8 

13.8 

14 

15.7 

15.8 

16 

15 

16.5 

17 

17 

14 

25.2 

24.7 

22.3 

23 

14.2 

12.7 

13 

10 

13 

12.7 

14.2 

15 

15.7 

17.3 

16.2 

15 

Means 

15.87 

S.D. 

15.58 

15.64 

15 

3.609 

N 

3.677 

2.901 

3.: 

10 

10 

10 

10 

Acc.  Amp. 

Up  Gaze  (an) 

600mg/70kg  2-EAM  Cl 

20.3 

17.7 

17.17 

17. 

12 

11.2 

11 

10. 

15.2 

15 

13.3 

15. 

16 

15 

15.2 

15. 

14.7 

13.8 

14 

14. 

15.8 

14.3 

14.5 

14. 

35.3 

999 

32 

35. 

14 

12 

13.7 

14 

14.8 

15 

15.5 

14. 

15.3 

14.7 

13.8 

14 

Means 

17.34 

S.D. 

14.3 

16.017 

16. 

6.644 

N 

1.882 

5.84 

6.8 

10 

9 

10 

10 

Acc.  Amp. 

Up  Gaze  (cm) 

1200mg/70kg  2 -PAM  Cl 

17 

18 

16.3 

15 

11.8 

12 

12 

11. 

13.8 

14 

14 

13. 

15.2 

13.3 

15.5 

14. 

14.2 

14.2 

13 

13. 

14.2 

16.2 

16.3 

16. 

25 

27.3 

26.3 

22. 

12 

12.5 

13 

12 

14 

15.3 

14.2 

13 

18.8 

18.2 

17.7 

17. 

Means 

15,6 

S.D. 

16.1 

15.83 

14.! 

3.914 

N 

4.469 

4.087 

3.3. 

10 

10 

10 

10 

1 

&&& 

j/70kg  Atropine 

19.7 

19.7 

11.3 

10.8 

15.2 

16 

14.2 

15.2 

16.5 

15.8 

20.2 

24.2 

22.7 

22.3 

22.3 

23 

19.8 

20.8 

19.3 

19 

18.12 

18.68 

3.69 

4.184 

17.5 

999 

10.2 

12.2 

14.8 

999 

15.2 

15.2 

15.5 

999 

12.3 

16.3 

19 

999 

20.3 

21.3 

15.3 

15.3 

16 

999 

15.61 

16.06 

2.951 

3.307 

10 


10 


10 


5 
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ACC.  Atop, 

.  Up  Gaze  (cm) 

4mg/70kg  Atropine  &  600mg/70kg  2-RAM  Cl 

14.5 

16.2 

18 

17.5 

16 

12.5 

27 

25.8 

23 

19.5 

14.5 

17.3 

22 

19.2 

15.5 

15.7 

22 

24.5 

21 

14.5 

13.3 

32 

31.2 

32.3 

12.3 

* 

16.2 

22.2 

33.8 

34 

32 

26.3 

32.2 

29.3 

26.7 

26.8 

14 

16.3 

27.7 

23.8 

15.8 

15.2 

100 

100 

100 

19 

17.3 

100 

100 

100 

24.3 

Means 

15.95 

38.52 

41.23 

39.75 

19.57 

S.D. 

3.895 

32.924 

31.299 

32.185 

6.25 

N 

10 

10 

10 

10 

10 

Acc.  Amp. 

Up  Gaze  (cm) 

2mg/70kg  Atropine  &  1200mg/70kg  2-RAM  Cl 

14 

15.8 

15.3 

13.2 

14.3 

12.5 

14 

16.5 

16.2 

14 

14 

15 

14.5 

14 

14 

17 

19.3 

19.2 

16.3 

13.8 

t 

15.3 

20.5  , 

15.7 

15.5 

14.2 

14 

23.3 

20.7 

20.8 

16.3 

32.7 

42.3 

38 

41.7 

30.7 

12 

14 

15.7 

16.8 

13.7 

14 

32.7 

25.3 

22.3 

16 

18.2 

100 

100 

100 

20 

Means 

16.37 

29.69 

28.09 

27.68 

16.7 

S.D. 

6.038 

26.344 

26.247 

26.725 

5.287 

N 

} 

10 

10 

10 

10 

10 

Acc.  Amp. 

Up  Gaze  (cm) 

4mg/70kg  Atropine  &  1200mg/70kg  2- RAM  Cl 

16.2 

16.3 

20 

22.5 

20 

12 

25.5 

23.2 

23 

16.9 

15.3 

29.3 

45.3 

100 

16 

i 

16 

20.7 

26 

24.3 

15.8 

15 

49.2 

100 

44.3 

20.3 

14.7 

27 

100 

100 

46.7 

26.5 

23.3 

24.2 

28.7 

22.8 

11.7 

18 

28.3 

30.2 

18.2 

15 

100 

100 

100 

20.3 

h 

17 

100 

100 

100 

19.7 

Means 

15.94 

40.93 

56.7 

57.3 

21.67 

S.D. 

4.081 

32.432 

37.865 

37.254 

9.065 

N 

/ 

10 

10 

10 

10 

10 
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Acc.  Amp. 
6.173 

Up  Gaze  (diopters)  Placebo 
6.757  5.988 

6.173 

6.25 

4.115 

8.333 

8.333 

8.547 

8.696 

7.874 

999 

7.143 

6.667 

6.452 

6.993 

6.757 

6.579 

6.173 

7.246 

7.246 

7.042 

7.143 

999 

6.369 

6.329 

6.25 

6.536 

6.579 

5.988 

6.061 

5.882 

5.882 

6.803 

7.299 

999 

3.968 

4.049 

4.484 

4.292 

5.405 

4.132 

7.042 

7.874 

7.692 

9.259 

8.547 

999 

7.692 

7.874 

7.042 

6.667 

7.692 

7.407 

6.369 

5.78 

6.173 

6.329 

6.369 

6.061 

Means 

6.532 

6.679 

6.576 

6.879 

6.991 

5.714 

S.D. 

1.17 

N 

1.265 

1.12 

1.361 

.912 

1.332 

10 

10 

10 

10 

10 

6 

Acc.  Amp. 
4.926 

Up  Gaze  (diopters)  600mg/70kg  2-EAM  Cl 
5.65  5.824  5.659 

6.12400001 

999 

8.333 

8.929 

9.091 

9.524 

8.547 

7.692 

6.579 

6.667 

7.519 

6.452 

7.143 

999 

6.25 

6.667 

6.579 

6.452 

6.667 

7.042 

6.803 

7.246 

7.143 

6.897 

6.757 

999 

6.329 

6.993 

6.897 

6.897 

5.882 

7.143 

2.833 

999 

32 

35.3 

25 

33 

7.143 

8.333 

7.299 

7.143 

6.135 

999 

6.757 

6.667 

6.452 

6.803 

6.803 

6.667 

6.536 

6.803 

7.246 

7.143 

6.667 

999 

Means 

6.249 

7.106 

9.605 

9.827 

8.573 

12.309 

S.D. 

1.465 

N 

10 

.978 

7.915 

9.005 

5.819 

11.573 

9 

10 

10 

10 

5 

Acc.  Amp. 
5.882 

Up  Gaze  (diopters)  1200mg/70kg  2-EAM  Cl 
5.556  6.135  6.667 

7.143 

7.143 

8.475 

8.333 

8.333 

8.547 

8.13000001 

999 

7.246 

7.143 

7.143 

7.576 

7.519 

7.042 

6.579 

7.519 

6.452 

6.993 

6.667 

999 

7.042 

7.042 

7.692 

7.519 

6.452 

7.692 

7.042 

6.173 

6.135 

6.061 

5.714 

999 

4 

3.663 

3.802 

4.405 

3.663 

999 

8.333 

8 

7.692 

8.333 

8.929 

7.576 

7.143 

6.536 

7.042 

7.692 

7.299 

999 

5.31900001 

5.495 

5.65 

5.618 

5.464 

6.369 

Means 

6.706 

6.546 

6.608 

6.941 

6.698 

7.164 

S.D. 

1.351 

M 

1.39 

1.294 

1.285 

1.492 

.523 

10 

10 

10 

1 

10 

10 

5 
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Acc.  Amp. 

Up  Gaze  (diopters) 

2mg/70kg  Atropine 

5.714 

6.173 

4.878 

5.076 

5.076 

9.259 

8.547 

8.85 

9.259 

9.804 

7.143 

6.757 

6.579 

6.25 

6.757 

6.061 

6.061 

7.042 

6.579 

6.579 

6.536 

5.263 

6.061 

6.329 

6.452 

6.135 

4.95 

4.95 

4.132 

8.13000001 

4.95 

4.132 

4.405 

4.484 

5.263 

5.076 

4.292 

4.484 

4.348 

4.926 

7.143 

5.495 

5.051 

4.808 

6.536 

6.25 

4.049 

5.181 

5.263 

6.25 

Means 

6.473 

5.442 

5.768 

5.653 

6.641 

S.D. 

1.218 

VI 

1.388 

1.39 

1.537 

1.42 

N 

i0 

10 

10 

10 

10 

Acc.  Amp. 

Up  Gaze  (diopters) 

i  4mg/70kg  Atropine 

6.061 

4.831 

4.587 

4.651 

5.495 

9.259 

5.263 

4.348 

4.545 

5.942 

6.993 

6.536 

5.618 

5.263 

6.667 

6.452 

4.292 

3.333 

3.704 

6.667 

7.042 

3.953 

3.571 

3.226 

7.576 

7.299 

3.876 

2.632 

2.967 

3.484 

3.61 

3.484 

2.653 

2.857 

4 

5.051 

3.61 

3.534 

3.891 

4.926 

6.667 

2.128 

1 

1 

5.405 

6.536 

1 

1 

1 

5.65 

Means 

6.497 

3.897 

3.228 

3.31 

5.581 

S.D. 

1.471 

N 

10 

1.551 

1.478 

1.439 

1.24 

10 

10 

10 

10 

Acc.  Amp. 

Up  Gaze  (diopters] 

l  2ma/70kg  Atropine  &  600mg/70kg  2 -PAM 

7.519 

7.519 

7.519 

7.519 

8 

8.696 

6.993 

7.407 

7.042 

7.042 

6.452 

6.329 

6.452 

6.993 

6.667 

6.667 

6.667 

5.495 

5.556 

6.173 

6.768 

5.814 

6.173 

6.536 

6.667 

6.173 

6.329 

6.993 

5.882 

6.25 

3.663 

2.288 

2.778 

2.833 

3.125 

6.667 

6.329 

6.25 

5.263 

6.803 

7.246 

6.329 

6.25 

6.25 

6.369 

5.348 

4.717 

3.876 

4.348 

5.076 

Means 

6.52 

5.931 

5.919 

5.822 

6.217 

S.D. 

1.334 

1.475 

1.517 

1.411 

1.312 

N 

10 

10 

10 

10 

10 

2 


Acc.  tap.  Op  Gaze  (diopters)  4mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 


6.897 

6.173 

5.556 

5.714 

6.25 

999 

8 

3.704 

3.876 

4.348 

5.128 

8 

6.897 

5.78 

4.545 

5.208 

6.452 

999 

6.369 

4.545 

4.082 

4.762 

6.897 

999 

7.519 

3.125 

3.205 

3.0% 

8.13000001 

6.803 

6.173 

4.505 

2.959 

2.941 

3.125 

999 

3.802 

3.106 

3.413 

3.745 

3.731 

4 

7.143 

6.135 

3.61 

4.202 

6.329 

999 

6.579 

1 

1 

1 

5.263 

7.143 

5.78 

1 

1 

1 

4.115 

5.714 

Means 

6.516 

S.D. 

3.907 

3.325 

3.602 

5.542 

6.332 

1.152 

N 

10 

1.902 

1.429 

1.618 

1.56 

1.54 

10 

10 

10 

10 

5 

Acc.  Aoop. 

Op  Gaze  (diopters)  2mg/70kg  Atropine  fc  1200mg/70kg  2-EAM 

Cl 

7.143 

6.329 

6.536 

7.576 

6.993 

6.757 

8 

7.143 

6.061 

6.173 

7.143 

999 

7.143 

6.667 

6.897 

7.143 

7.143 

7.042 

5.882 

5.181 

5.208 

6.135 

7.246 

7.143 

6.536 

4.878 

6.369 

6.452 

7.042 

999 

7.143 

4.292 

4.831 

4.808 

6.135 

8.13000001 

3.058 

2.364 

2.632 

2.398 

3.257 

999 

8.333 

7.143 

6.369 

5.952 

7.299 

8.547 

7.143 

3.058 

3.953 

4.484 

6.25 

999 

5.495 

1 

1 

1 

5 

999 

Means 

6.588 

S.D. 

4.806 

4.986 

5.212 

6.351 

7.524 

1.507 

N 

10 

2.124 

1.932 

2.0% 

1.304 

.771 

10 

10 

10 

10 

5 

Acc.  tap. 

Op  Gaze  (diopters! 

1  4mg/70kg  Atropine  &  1200mg/70kg  2-PAM 

Cl 

6.173 

6.135 

5 

4.444 

5 

6.173 

8.333 

3.922 

4.31 

4.348 

5.917 

8.197 

6.536 

3.413 

2.208 

1 

6.25 

999 

6.25 

4.831 

3.846 

4.115 

6.329 

7.143 

6.667 

2.033 

1 

2.257 

4.926 

999 

6.603 

3.704 

1 

1 

2.141 

5.78 

3.774 

4.292 

4.132 

3.484 

4.386 

999 

8.547 

5.556 

3.534 

3.311 

5.495 

7.042 

6.667 

1 

1 

1 

4.926 

999 

5.882 

1 

1 

1 

5.076 

999 

Means 

6.563 

S.D. 

3.589 

2.703 

2.5% 

5.045 

6.867 

1.318 

N 

10 

1.775 

1.624 

1.505 

1.2 

.941 

10 

10 

10 

10 

5 

3 


f. 


Acc.  Amp. 

Down  Gaze  (cm) 

Placebo 

13.5 

13.8 

12 

14.5 

9.3 

9.5 

9.3 

9.5 

9.5 

10 

9.2 

9.2 

9.3 

9.5 

8.5 

8 

13 

14 

13.2 

12.2 

12.7 

13.2 

14.2 

13 

23.5 

18.5 

21.2 

19.5 

10.8 

8.2 

10.2 

8 

8.8 

10.3 

10 

14.5 

11 

11 

11.7 

10.2 

Means 

12.14 

11.8 

11.95 

11.86 

S.D. 

4.337 

3.08 

3.736 

3.635 

N 

10 

10 

10 

10 

Acc.  Amp. 

Down  Gaze  (cm) 

600mg/70kg  2-PAM  Cl 

19.5 

16.2 

16.33 

16.33 

10.2 

9.2 

9.2 

9.2 

9 

9.3 

9.3 

8.8 

lb. 3 

9.5 

9.7 

9.3 

13 

12.2 

12 

12 

10.3 

9.3 

10.2 

10.3 

34.3 

999 

32.8 

34.3 

12 

14 

12.8 

11.8 

7.8 

8 

8.3 

8.3 

9.5 

8 

7.8 

9.3 

Means 

13.59 

10.633 

12.843 

12.963 

S.D. 

7.966 

2.862 

7.453 

7.86 

N 

10 

9 

10 

10 

Acc.  Amp. 

Down  Gaze  (cm) 

1200mg/70kg  2-PAM  Cl 

15.3 

17.2 

14.5 

14.5 

9.7 

9.2 

9 

9.2 

9 

9 

9.2 

9.2 

9.2 

8.7 

10.2 

8.7 

9.3 

10.3 

11.2 

10.7 

12.2 

13.3 

14 

13.2 

23.3 

26.3 

21 

24.7 

10.3 

9.3 

9.5 

10.3 

8.8 

8.8 

7.8 

9.8 

14.2 

13 

13 

14.8 

Means 

12.13 

12.51 

11.94 

12.51 

S.D. 

4.544 

5.575 

3.899 

4.833 

N 

10 

10 

10 

10 

1 
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Acc.  Amp. 
15.2 

Down  Gaze  (cm) 
19.2 

2mg/70kg  Atropine 

17.5  17.2 

16.3 

999 

9.2 

9.7 

9.2 

9.5 

9.3 

10 

8.5 

10.2 

9.8 

11.3 

9 

999 

12 

12.2 

9.2 

10.2 

10.8 

10.5 

12.2 

16 

15.5 

13.8 

12.8 

999 

14.2 

18 

18 

21.3 

13.2 

13 

18.7 

24.2 

21 

21.3 

16.7 

999 

19.7 

27 

23 

25 

19.7 

19.3 

9.3 

14 

16.3 

15.3 

10 

8.7 

10.2 

15.2 

14.3 

11.7 

10.5 

999 

Means 

12.92 

16.57 

15.38 

15.66 

12.83 

12.3 

S.D. 

3.965 

N 

5.692 

4.837 

5.367 

3.637 

4.212 

10 

10 

10 

10 

10 

5 

Acc.  Amp. 
15.8 

Down  Gaze  (cm) 
19.2 

4mg/70kg  Atropine 

19.8  22 

18 

18.7 

9.3 

16.5 

18.33 

19.67 

15.83 

999 

10 

10.3 

12 

12 

9 

9.4 

11 

17.3 

22 

18.5 

9.2 

999 

11.2 

24 

25.3 

28.3 

14.2 

13 

10.3 

21.5 

31.7 

28.5 

25.7 

999 

26 

28 

36.7 

35 

19.3 

27 

19.7 

29.8 

26.9 

28 

17.7 

17 

9.8 

43 

100 

100 

13.8 

999 

10.5 

100 

100 

100 

13 

8.8 

Means 

13.36 

30.96 

39.273 

39.197 

15.573 

15.65 

S.D. 

5.519 

N 

25.864 

32.741 

32.686 

4.971 

6.826 

ii 

10 

10 

10 

10 

10 

6 

Acc.  Amp. 

Dcwn  Gaze  (cm) 

2mg/70kg  Atropine  &  600mg/70kg  2-BftM  Cl 

12.7 

12.2 

11.5 

11.5 

10.3 

999 

9.5 

10.3 

11 

11.2 

12.5 

11.5 

8.2 

8.8 

10.2 

9.2 

11.2 

999 

10.7 

13 

16 

16 

14 

14 

12.163 

15.8 

16.2 

14.3 

13 

11.3 

12 

14.8 

13.2 

15 

13.7 

999 

23 

38.3 

38.7 

31.3 

30.7 

26.2 

12.7 

15.3 

17.7 

14.2 

12.3 

999 

6.7 

10.5 

11.5 

9.8 

10 

9 

12.2 

18.2 

20.2 

17.7 

13 

12.8 

Means 

11.986 

15.72 

16.62 

15.02 

14.07 

14.133 

Acc.  Amp. 

Down  Gaze  (an) 

4mg/70kg  Atropine  &  600mg/70kg  2-RAM  Cl 

12 

14 

17.2 

16 

16.5 

10.3 

19.7 

21.3 

21.8 

17.5 

11 

12.8 

14.3 

13.7 

11.2 

9.5 

13.3 

16.3 

13.2 

9.5 

11.2 

30 

30.8 

30.3 

12.7 

13.2 

20.5 

32.2 

31 

29.3 

24 

30.7 

28.5 

26.8 

23 

10.2 

17.8 

29.7 

23.7 

12.7 

7.7 

100 

100 

46.7 

11 

12.3 

Means 

100 

100 

100 

15.3 

12.14 

S.D. 

35.88 

39.03 

32.32 

15.87 

4.445 

N 

34.368 

32.772 

25.792 

6.153 

10 

10 

10 

10 

10 

Acc.  Amp. 

Down  Gaze  (an) 

2mg/70kg  Atropine  &  1200mg/70kg  2-EAM  Cl 

11.5 

17 

12.2 

11.5 

13.5 

9.5 

11.2 

15.3 

12.5 

11.5 

10.3 

10.3 

10 

10 

10.2 

12.5 

12.5 

12.2 

10.5 

8.5 

15.2 

17.3 

15.5 

13.8 

12 

11 

19.3 

18.8 

19.2 

13.7 

29.3 

39.2 

36.3 

38 

27.8 

9.3 

16 

14 

14.2 

12.5 

7.7 

25.8 

18.2 

20.7 

10 

14 

Means 

42.7 

48 

46 

14 

13.03 

S.D. 

21.13 

20.05 

19.64 

13.37 

6.14 

N 

11.379 

12.267 

12.431 

5.375 

10 

10 

10 

10 

10 

Acc  •  Adip* 

Down  Gaze  (an) 

4mg/70kg  Atropine  &  1200mg/70kg  2-RAM  Cl 

15.2 

12.5 

18.2 

20.5 

19.3 

8.5 

21.5 

22.3 

19.8 

15.7 

9.2 

20 

45 

45 

10 

12.3 

16 

20.2 

16.8 

11.3 

12.2 

47.8 

100 

42 

19 

12.3 

25.7 

48.5 

48.7 

41.3 

19.2 

22.5 

25.5 

26.7 

22.3 

9.5 

16.5 

27.7 

28.2 

15.5 

7.3 

100 

100 

100 

13.8 

11.8 

Means 

100 

100 

100 

13.8 

11.75 

S.D. 

38.25 

50.74 

44.77 

18.2 

3.498 

N 

33.941 

35.412 

31.127 

8.94 

10 

10 

10 

10 

10 
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Acc.  top.  Down  Gaze  (diopters)  2mg/'70kg  Atropine 


6.579 

5.208 

5.714 

5.814 

6.135 

999 

10.87 

10.309 

10.87 

10.526 

10.753 

10 

11.765 

9.804 

10.204 

8.85 

11.111 

999 

8.333 

8.197 

10.87 

9.804 

9.259 

9.524 

8.197 

6.25 

6.452 

7.246 

7.813 

999 

7.042 

5.556 

5.556 

4.695 

7.576 

7.692 

5.348 

4.132 

4.762 

4.695 

5.988 

999 

5.076 

3.704 

4.348 

4 

5.076 

5.181 

10.753 

7.143 

6.135 

6.536 

10 

11.494 

9.804 

6.579 

6.993 

8.547 

9.524 

999 

Means 

8.377 

6.688 

7.19 

7.071 

8.324 

8.778 

S.D. 

2.369 

N 

10 

2.222 

2.51 

2.294 

2.119 

2.426 

10 

10 

10 

10 

5 

Acc.  top. 
6.329 

Down  Gaze 
5.208 

(diopters)  4mg/70kg  Atropine 
5.051  4.545 

5.556 

5.348 

10.753 

6.861 

5.456 

5.084 

6.317 

999 

10 

9.709 

8.333 

8.333 

11.111 

10.638 

9.091 

5.78 

4.545 

5.405 

10.87 

999 

8.929 

4.167 

3.953 

3.534 

7.042 

7.692 

9.709 

4.651 

3.155 

3.509 

3.891 

999 

3.846 

3.571 

2.725 

2.857 

5.181 

3.704 

5.076 

3.356 

3.717 

3.571 

5.65 

5.882 

10.204 

2.326 

1 

1 

7.246 

999 

9.524 

1 

1 

1 

7.692 

11.364 

Means 

8.346 

4.583 

3.894 

3.884 

7.056 

7.438 

S.D. 

2.384 

N 

10 

2.379 

2.176 

2.161 

2.351 

3.048 

10 

10 

10 

10 

6 

Acc.  top. 

Down  Gaze 

(diopters)  2mg/70kg  Atropine  &  600mg/70kg  2-EAM 

Cl 

7.874 

8.197 

8.696 

8.6% 

9.709 

999 

10.526 

9.709 

9.091 

8.929 

8 

8.696 

12.195 

11.364 

9.804 

10.87 

8.929 

999 

9.346 

7.692 

6.25 

6.25 

7.143 

7.143 

8.222 

6.329 

6.173 

6.993 

7.692 

8.85 

8.333 

6.757 

7.576 

6.667 

7.299 

999 

4.348 

2.611 

2.584 

3.195 

3.257 

3.817 

7.874 

6.536 

5.65 

7.042 

8.13000001 

999 

14.925 

9.524 

8.6% 

10.204 

10 

11.111 

Acc.  tap.  Dorn  Gaze  (diopters)  4mg/70kg  Atropine  &  600n*g/70kg  2-FAM  Cl  ■ 

8.333  7.143  5.814  6.25  6.061  999 

9.709  5.076  4.695  4.587  5.714  8.696 

9.091  7.813  6.993  7.299  8.929  999 

10.526  7.519  6.135  7.576  10.526  999 


8.929 

3.333 

3.247 

3.3 

7.874 

7.519 

r 

7.576 

4.878 

3.106 

3.226 

3.413 

999 

K 

4.167 

3.257 

3.509 

3.731 

4.348 

4.762 

9.804 

5.618 

3.367 

4.219 

7.874 

999 

12.987 

1 

1 

2.141 

9.091 

11.364 

:■ 

8.13000001  1 

Means 

1 

1 

6.536 

7.246 

+■ 

t 

8.925 

S.D. 

4.664 

3.887 

4.333 

7.037 

7.917 

•'  „ 

2.259 

N 

2.493 

2.032 

2.151 

2.228 

2.401 

*1 

10 

10 

10 

10 

10 

5 

»r 

Acc.  tap. 

Down  Gaze 

(diopters)  2n*j/70kg  Atropine  &  1200ing/70kg  2- 

-RAM  Cl 

8.696 

5.882 

8.197 

8.696 

7.407 

7.692 

10.526 

8.929 

6.536 

8 

8.696 

999 

9.709 

9.709 

10 

10 

9.804 

9.524 

8 

8 

8.197 

9.524 

11.765 

9.524 

6.579 

5.78 

6.452 

7.246 

8.333 

999 

fc 

9.091 

5.181 

5.31900001 

5.208 

7.299 

9.091 

3.413 

2.551 

2.755 

2.632 

3.597 

999 

10.753 

6.25 

7.143 

7.042 

8 

10.753 

12.987 

3.876 

5.495 

4.831 

10 

999 

7.143 

Means 

2.342 

2.083 

2.174 

7.143 

999 

i 

8.69 

S.D. 

5.85 

6.218 

6.535 

8.204 

9.317 

2.634 

N 

2.51 

2.44 

2.737 

2.175 

1.1 

% 

10 

10 

10 

10 

10 

5 

;s 

Acc.  tap. 

Down  Gaze 

(diopters)  4mg/70kg  Atropine  &  1200mg/70kg  2- 

RAM  Cl 

6.579 

8 

5.495 

4.878 

5.181 

5.814 

11.765 

4.651 

4.484 

5.051 

6.369 

8.929 

10.87 

5 

2.222 

2.222 

10 

999 

*- 

8.13000001 

6.25 

4.95 

5.952 

8.85 

11.364 

fc 

8.197 

2.092 

1 

2.381 

5.263 

999 

\ 

8.13000001 

3.891 

2.062 

2.053 

2.421 

6.452 

5.208 

4.444 

3.922 

3.745 

4.484 

999 

10.526 

6.061 

3.61 

3.546 

6.452 

6.897 

13.699 

1 

1 

1 

7.246 

999 

•j 

8.475 

Means 

1 

1 

1 

7.246 

999 

T 

9.158 

S.D. 

4.239 

2.975 

3.183 

6.351 

7.891 

2.538 

N 

2.31 

1.73 

1.727 

2.177 

2.265 

1 

10 

10 

10 

10 

10 

5 

Tl 
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Stereopsis  (min.  of  arc)  2mg/70kg  At  refine 


20  20  20  20  20  999 

20  20  20  20  20  20 

20  20  20  20  20  999 

20  20  20  20  20  20 

20  20  20  20  20  999 

999  999  999  999  999  999 

20  20  20  20  20  999 

20  20  20  20  20  20 

20  20  20  20  20  20 

20  20  20  20  20  999 

M&dns 

20  20  20  20  20  20 

S.D. 

0  0  0  0  0  0 

N 

9  9  9  9  9  4 


Stereopsis 

(min.  of  arc) 

4rog/70kg 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

30 

20 

20 

20 

999 

999 

999 

20 

20 

20 

20 

20 

20 

20 

70 

400 

20 

400 

400 

Means 

20 

26.25 

21.429 

S.D. 

0 

17.678 

3.78 

N 

9 

8 

7 

Stereopsis 

(min.  of  arc) 

2mg/70kg 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

999 

999 

999 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Means 

20 

20 

20 

S.D. 

0 

0 

0 

N 

9 

9 

9 

Atropine 

20 

20 

20 

20 

20 

999 

20 

20 

20 

20 

20 

999 

20 

20 

20 

999 

999 

999 

20 

20 

20 

20 

20 

20 

400 

20 

999 

400 

20 

20 

20 

20 

20 

0 

0 

0 

7 

9 

6 

Atropine  &  600rag/70kg  2-FftM  Cl 

20 

20 

999 

20 

20 

20 

20 

20 

999 

20 

20 

20 

20 

20 

20 

999 

999 

999 

20 

20 

20 

20 

20 

999 

20 

20 

20 

20 

20 

20 

20 

20 

20 

0 

0 

0 

9 

9 

6 

Stereopeis 

(min.  of  arc) 

4mg/70kg  Atropine  fc  600mg/70kg  2-FfcM  Cl 

20 

20 

20 

20 

20 

999 

20 

40 

50 

20 

40 

20 

40 

50 

30 

30 

20 

999 

20 

20 

20 

20 

20 

999 

20 

30 

60 

70 

20 

20 

999 

999 

999 

999 

999 

999 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

999 

20 

400 

400 

400 

20 

20 

20 

400 

400 

400 

20 

20 

Means 

22.222 

S.D. 

28.571 

31.429 

28.571 

22.222 

20 

6.667 

N 

12.15 

16.762 

18.645 

6.667 

0 

9 

7 

7 

7 

9 

5 

Stereopeis 

(min.  of  arc) 

2mg/70kg  Atropine  &  1200mg/70kg  2-RAM  Cl 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

999 

40 

30 

50 

40 

40 

50 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

30 

999 

999 

999 

999 

999 

999 

999 

20 

20 

20 

20 

20 

999 

20 

20 

20 

20 

20 

20 

20 

70 

40 

40 

20 

999 

20 

50 

200 

100 

20 

999 

Means 

22.222 

S.D. 

30 

26.25 

33.333 

23.333 

27.5 

6.667 

N 

18.028 

11.877 

26.458 

7.071 

15 

9 

9 

8 

9 

9 

4 

Stereopeis 

(min.  of  arc) 

4rag/70kg  Atropine  &  1200mg/70kg  2-RAM  Cl 

20 

50 

30 

30 

20 

20 

20 

50 

20 

20 

20 

20 

20 

20 

200 

20 

20 

999 

20 

20 

20 

20 

20 

20 

20 

40 

400 

400 

20 

999 

999 

999 

999 

999 

999 

999 

20 

20 

20 

20 

20 

999 

20 

20 

400 

70 

20 

20 

20 

400 

400 

400 

20 

999 

20 

400 

400 

400 

20 

999 

Means 

20 

S.D. 

31.429 

22.5 

30 

20 

20 

0 

N 

9 

14.639 

5 

20 

0 

0 

7 

4 

6 

9 

4 
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Color 

Confusion  Index 

Placebo 

vV 

0 

0 

0 

0 

14 

0 

0 

0 

0 

0 

0 

999 

ftjr 

999 

999 

999 

999 

0 

0 

\T< 

0 

0 

0 

0 

0 

999 

a||  '■+ 

0 

0 

0 

0 

0 

0 

HP 

0 

0 

0 

999 

0 

999 

%v 

0 

0 

0 

0 

0 

0 

\>y 

0 

0 

0 

0 

0 

999 

0 

0 

9 

0 

5 

5 

0 

0 

0 

0 

0 

0 

PP 

Means 

K\ 

0 

0 

1 

0 

1.9 

.833 

S.D. 

0 

0 

3 

0 

4.533 

2.041 

N 

Hi« 

9 

9 

9 

8 

10 

6 

Color  Confusion  Index 

0  0 

0  6 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

5  0 

0  0 


600mg/70kg  2 -PAM  Cl 
0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 


Means 

S.D. 

1.581 

N 

10 


1.897 


Color  Confusion  Index  1200mg/70kg  2- PAM  Cl 


Means 

✓ 

1.4 

S.D. 

/ 

2.989 

/ 

V  jy 

N 

10 

3.795 


3.367 


1.897 


>  o'  o'*. ‘.Jr-  'Vio'-/ 
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CM 


7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

5 

0 

0 

10 

0 

9 

Color  Matching  Means 

Placebo 

32.8 

37.8 

34.2 

3.4 

3.4 

4 

-.2 

-1.2 

-.4 

-.2 

.6 

0 

3 

1.4 

2 

3.8 

4.8 

3.8 

-3.2 

-1.4 

-4 

3 

1.4 

-.2 

-2 

1.8 

.2 

-1 

-1.6 

-1 

Means 

3.94 

S.D. 

4.7 

3.86 

10.435 

N 

11.813 

10.915 

10 

10 

10 

Color  Matching  Means 

600mg/70kg  2 

36.4 

35.2 

39.8 

-.4 

-1.4 

-2.2 

1 

2.43 

1.6 

3.4 

4 

1.6 

-3.6 

999 

-1.4 

5.6 

7.4 

7.2 

-2.2 

-1.6 

.8 

-.4 

-.2 

2.8 

Means 

4.06 

S.D. 

5.092 

5.2 

11.655 

N 

11.656 

12.424 

10 

9 

10 

Color  Matching  Means 

1200mg/70kg  ; 

33.6 

39.4 

34.6 

-.6 

.8 

1.6 

-1.2 

-2.8 

-2.4 

-2.2 

.4 

-.6 

3.4 

2.8 

1 

7.2 

3.2 

6 

-3 

-4.6 

-2.6 

5.21 

5.2 

4 

-1.2 

-1.4 

-1 

-1.4 

0 

-.6 

Means 

3.981 

S.D. 

4.3 

4 

10.955 

N 

12.668 

11.09 

10 

10 

10 

-\V  '«-■ V.  /  *  .*,V4VB  /,  v. 


Color  Matching  Means 

2mg/70kg  Atropine 

36.4 

38 

40 

4.4 

1 

4 

-2.4 

.4 

-.2 

1.4 

-.4 

2.5 

2.2 

6.4 

3.8 

-4.2 

-4 

-3 

3.4 

4.2 

6.4 

3 

1.6 

.4 

1 

-1.4 

-.6 

Means 

4.56 

S.D. 

4.62 

5.23 

11.491 

N 

12.07 

12.537 

10 

10 

10 

Color  Matching  Means 

4mg/70kg  Atropine 

40.8 

38.8 

33.8 

-.6 

-.2 

1.8 

-1.4 

.2 

-1 

-.8 

-.2 

-1.6 

1 

-.2 

2.6 

6.2 

5.8 

4.9 

-3.6 

-1.2 

-2.4 

5.8 

1.4 

3.6 

-1 

-2.4 

-1 

Means 

4.66 

S.D. 

4.04 

3.87 

13.07 

N 

12.417 

10.822 

10 

10 

10 

Color  Matching  Means 

2mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 

38.2 

37.8 

33 

-1.2 

-1.8 

-1 

-1 

1 

.4 

1.6 

3 

2 

5 

4 

3.8 

-4 

-2 

-2.4 

0 

-6 

-2.8 

-2.2 

0 

-1 

-2.2 

-2.6 

-1.2 

Means 

3.5 

S.D. 

3.66 

3.2 

12.441 

N 

12.388 

10.665 

10 

10 

10 

/*«/*  A/  '  >V’.*  V  . 
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Color  Matching  Means 


40 

37.4 

38.2 

1.8 

2.2 

3 

-.2 

-.2 

-.4 

-1.2 

1.8 

.4 

1.4 

1.1 

0 

2.4 

4.2 

6.4 

-2.6 

-.6 

-3.4 

1.8 

1.8 

1.6 

-2 

-1.8 

-.4 

-.4 

-4.4 

-1.4 

Means 

4.1 

S.D. 

4.15 

4.4 

12.73 

N 

11.924 

12.166 

10 

10 

10 

Color  fetching  Means 

2mg/70kg  AtJ 

38.2 

36.6 

37 

2.8 

.6 

3.4 

-1.4 

-.4 

-1.6 

2.2 

2.6 

3.4 

2.8 

3 

2.8 

Means 

4.1 

S.D. 

12.169 

N 

10 


4.06 

11.712 

10 


Color  fetching  Means 


Means 

3.68 

S.D. 

11.598 

N 

10 


3.18 

12.589 

10 


4.5 

11.616 

10 

4mg/70kg  Atropine  &  1200mg/70kg  2-EAM  Cl 
37 
.8 
0 

1.4 

1.8 

6.2 

-2.8 

2.8 

-3 


4.06 

11.954 

10 
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Color  fetching  S.D. 

Placebo 

3.56 

3.11 

3.9 

1.34 

3.44 

4.24 

2.05 

.89 

1.41 

2.28 

1.36 

1.1 

1.6 

2.48 

.75 

1.94 

1.62 

1.4 

2.45 

2.06 

1.17 

1.9 

3.3 

.98 

1.9 

2.94 

2.83 

Means 

1.986 

S.D. 

N 

2.25 

1.867 

10 

10 

10 

Color  fetching  S.D. 

600mg/70kg  2- RAM  Cl 

5.97 

5.15 

5.04 

1.67 

1.3 

0 

1.26 

2.19 

1.36 

1.67 

3.08 

3.21 

1.74 

999 

2.06 

2.33 

2.42 

2.99 

1.17 

1.62 

1.83 

2.24 

.98 

2.04 

Means 

1.899 

S.D. 

2.239 

2.081 

1.565 

N 

1.303 

1.398 

10 

9 

10 

Color  Matching  S.D.  1200mg/70kg  2- PAM  Cl 


Color  fetching  S.D. 


7.09 

3.67 

3.32 

3.78 

1.41 

1.58 

1.34 

1.48 

1.58 

1.36 

.8 

1.41 

1.5 

2.42 

2.5 

1.17 

2.42 

2.56 

1.6 

.89 

1.79 

2.8 

2.1 

3.6 

2.97 

2.65 

2.06 

2 

3.5 

1.62 

Means 

2.561 

S.D. 

2.134 

2.202 

1.809 

N 

.996 

.771 

10 

10 

10 

Color  fetching  S.D. 

4mg/70kg  At] 

7.98 

2.49 

5.68 

1.2 

1.33 

3.49 

1.5 

.75 

1.26 

1.17 

2.14 

1.85 

1.67 

1.94 

2.58 

1.94 

2.99 

3.27 

1.74 

.75 

1.74 

3.19 

2.65 

2.87 

Means 

2.142 

S.D. 

1.922 

2.788 

2.19 

N 

.973 

1.227 

10 

10 

10 

Color  Matching  S.D. 

2mg/70kg  Ati 

2.59 

2.59 

1.87 

3 

2 

2.3 

1.56 

.71 

1.41 

1.58 

2.35 

1.48 

1.41 

1.26 

1.02 

2 

1.79 

2.48 

2.32 

.63 

1.1 

2.04 

2.58 

2.14 

Means 

1.779 

S.D. 

N 

1.654 

1.631 

10 

10 

10 

* ' >}vjy«vdv#v/ */*/&*/'/ ■/. '->,%/V/Vv  v  v  •>  / 


Color 

Matching  S.D. 

4mg/70kg  Atropine  &  600mg/70kg  2-RAM  Cl 

3.16 

4.83 

5.89 

1.6 

1.7 

3 

1.02 

.63 

1.26 

2.06 

3.49 

3.61 

1.5 

.8 

1.2 

2.71 

2.93 

2.73 

1.1 

2.71 

1.5 

1.04 

3.61 

3.98 

Means 

1.548 

S.D. 

N 

2.415 

2.461 

10 

10 

10 

Color  Matching  S.D. 

2mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Cl 

5.63 

3.65 

2.24 

1.1 

.89 

3.2 

1.67 

1.52 

.55 

1.94 

1.87 

2.39 

2.04 

1.41 

2.04 

3.5 

1.83 

1.96 

3.93 

1.62 

1.85 

1.33 

3.03 

2.8 

Means 

2.296 

S.D. 

2.067 

2.214 

1.565 

N 

.828 

.939 

10 

10 

10 

Color  Matching  S.D.  4 mg/7 0kg  Atropine  &  1200mg/70kg  2-RAM  Cl 


Color 

Flashing  Means 

4mg/70kg  Atropine  &  600mg/70kg  2 -PAM  Cl 

233 

228.4 

209.2 

199.6 

205.2 

203.2 

210.6 

203.8 

199.2 

211.4 

217.8 

203.2 

207.4 

203 

216.75 

205.2 

196.6 

201.6 

206.6 

197.2 

198.2 

205.4 

208.2 

204.4 

206.6 

204 

197.4 

200.6 

206 

197.2 

Means 

0 

0 

0 

S.D. 

0 

0 

0 

N 

0 

0 

0 

Color 

Flashing  Means 

2mg/70kg  Atropine  &  1200mg/70kg  2-RAM  Q 

242 

237.8 

235.2 

204.2 

208.6 

206.2 

200.6 

203.2 

210.8 

208 

209 

205 

197.4 

203.4 

200.6 

213 

204.8 

203.5 

196.6 

200.2 

195.8 

201.8 

206.4 

196.6 

205.4 

203.2 

203 

207 

205 

210 

Means 

0 

0 

0 

S.D. 

0 

0 

0 

N 

0 

0 

0 

Color  Flashing  Means 

4mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Cl 

246.4 

237.8 

245.2 

204 

189 

194 

210 

202.6 

208.4 

206.2 

201 

212.2 

206.2 

206.8 

215.8 

203 

203.8 

207.8 

196.6 

195.8 

200 

202.8 

203.4 

198.2 

210.2 

200.6 

201.2 

203.4 

207.2 

211.8 

Means 

0 


0 


0 


Color  Flashing  S.D. 

Placebo 

9.18 

3.08 

4.83 

4.09 

7.34 

3.96 

5.76 

4.04 

4.21 

6.94 

6.36 

4.18 

5.49 

6.97 

5.62 

10.67 

10.38 

6.63 

5.51 

5.08 

6.44 

2.58 

2.32 

11.16 

16.7 

9.81 

9.51 

3.31 

7.87 

4.4 

Means 

7.023 

S.D. 

6.325 

6.094 

4.216 

N 

2.703 

2.454 

10 

10 

10 

Color  Flashing  S.D. 

600mg/70kg  2 

3.26 

3.92 

1.47 

4.16 

4.32 

3.91 

1.41 

6.95 

5.11 

3.44 

2.95 

4.39 

5.31 

3.76 

6.23 

9.92 

11.48 

10.18 

5.71 

999 

7.45 

1.79 

4.86 

3.71 

9.65 

3.1 

2.8 

6.28 

6.76 

8.94 

Means 

5.093 

S.D. 

5.344 

5.419 

2.931 

N 

2.712 

2.762 

10 

9 

10 

Color  Flashing  S.D. 

1200rag/70kg 

5.7 

11.68 

4.87 

11.99 

7.13 

3.94 

5.93 

5.93 

4.39 

6.69 

4.72 

4.34 

6.69 

6.9 

7.89 

11.5 

15.02 

5.81 

3.71 

6.34 

10.46 

6.08 

7.86 

8.21 

8.94 

7.12 

3.76 

6.81 

8.01 

5 

Means 

7.404 

S.D. 

8.071 

5.867 

2.625 

N 

3.043 

2.238 

10 

10 

10 

Color  Flashing  S.D. 

2mg/70kg  Atropine 

6.24 

8.11 

4.07 

8.6 

5.4 

6.43 

6.87 

5.07 

6.14 

5.08 

3.94 

6.05 

2.23 

9.13 

7.57 

10.7 

10.71 

13.79 

10.45 

3.19 

6.31 

5.2 

3.7 

5.4 

8.1 

5.11 

6.82 

5.82 

3 

8.13000001 

Means 

6.929 

S.D. 

5.736 

7.071 

2.603 

N 

2.67 

2.609 

10 

10 

10 

Color 

Flashing  S.D. 

4mg/70kg  Atropine 

3.03 

37.34 

37.65 

9.29 

7.7 

4.73 

5.66 

6.1 

7.13 

7.39 

5.22 

6.49 

10.4 

4.31 

6.82 

13.38 

12.29 

16.16 

3.95 

3.52 

2.58 

4.36 

6.44 

7.86 

11.58 

7.67 

9.22 

3.92 

3.6 

8.42 

Means 

7.296 

S.D. 

9.419 

10.706 

3.668 

N 

10.144 

10.103 

10 

10 

10 

Color  Flashing  S.D.  2mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 


I 


l 

( 


L 


! 


Color 

Flashing  S.D. 

10.4 

13.45 

5.8 

5.7 

4.28 

10.99 

5.6 

11.6 

4.03 

3.95 

6.58 

8.43 

5.53 

8.45 

5.54 

6.65 

1.5 

7.29 

2.58 

11.3 

Means 

5.184 

8.781 

S.D. 

2.414 

2.996 

N 

10 

10 

Color  Flashing  S.D. 

8.06 

7.86 

8.76 

7.99 

3.21 

7.86 

5.52 

5.57 

6.22 

5.5 

5.76 

9.26 

7.86 

5.49 

5.81 

6.15 

4.63 

9.17 

6.42 

10.16 

Means 

6.225 

7.501 

S.D. 

1.667 

1.734 

N 

10 

10 

4mg/70kg  Atropine 
39.47 
4.3 
3.96 
6.87 
3.03 
6.5 

3.37 
7.23 

6.37 
.42 


8.152 

11.208 

10 

2mg/70kg  Atropine 
4.09 
8.79 
3.42 
5.83 
4.77 
6.1 
10.68 
6.97 
6.16 
6.32 


6.313 

2.151 

10 


600mg/70kg  2- PAM  Cl 


&  1200mg/70kg  2-PAM  CL 


ajar 


PI* 


Color 

Flashing  S.D. 

4mg/70kg  Atropine  &  1200mg/70kg  2-PAM  Q 

< 

4.4 

13.5 

6.4 

8.12 

7.81 

8.12 

8.86 

3.05 

10.6 

•iSj 

7.89 

10.39 

5.07 

■W 

4.07 

6.94 

4.96 

12.52 

5.74 

3.06 

•  _  * 

6.31 

4.21 

5.18 

9.02 

10.8 

7.98 

:?$ 

6.37 

7.45 

7.03 

4.96 

4.71 

10.01 

*  * 

Means 

Tv? 

7.252 

7.46 

6.841 

*  *.  *  » 

S.D. 

2.578 

3.285 

2.382 

N 

t  YE 

10 

10 

10 

3 

• «. 

V 


V.VJV-V- 


I 


570nm  Test  on  Magenta  Bkgrnd  2mg/70kg  Atropine 


1.87 

1.45 

1.97 

1.9 

1.73 

1.78 

2.348 

2.239 

2.348 

2.096 

1.483 

1.813 

1.765 

1.622 

1.657 

1.939 

1.87 

1.835 

2.317 

1.922 

2.113 

1.883 

1.448 

1.835 

1.852 

2.183 

1.957 

1.852 

1.557 

1.504 

Means 

1.982 

S.D. 

N 

1.75 

1.881 

10 

10 

10 

570nm  Test  on  fegenta  Bkgrnd  4mc 

1.45 

1.45 

1.9 

1.77 

1.43 

1.57 

2.278 

2.104 

2.957 

1.765 

1.483 

1.435 

1.748 

1.852 

2.044 

2.591 

1.87 

2.113 

2.161 

1.483 

1.796 

1.835 

1.435 

1.835 

2.026 

1.657 

1.522 

1.939 

1.504 

1.448 

Means 

1.956 

S.D. 

N 

1.627 

1.862 

10 

10 

10 

4ing/70kg  Atropine 


570rm  Test 
2.23 

on  Magenta  Bkgrnd  2m 
2.009  2.009 

2.522 

2.383 

2.383 

2.361 

2.47 

2.417 

1.59 

1.47 

1.5 

1.752 

1.591 

1.209 

999 

999 

999 

1.748 

1.765 

1.835 

2.009 

1.922 

1.726 

2.139 

2.009 

2.27 

1.696 

1.644 

1.47 

Means 

2.005 

S.D. 

N 

1.918 

1.869 

9 

9 

9 

570ran  Test  cm  Blue  Bkgrnd 

2mg/70kg  Atropine 

2.13 

2.2 

1.91 

2.36 

2.15 

2.18 

2.483 

2.417 

2.383 

2.104 

2.144 

1.783 

2.161 

2.026 

2.287 

2.217 

2.248 

2.391 

2.448 

2.348 

2.47 

2.309 

2.278 

2.296 

2.448 

2.278 

2.583 

2.309 

2.296 

2.309 

Means 

2.297 

S.D. 

N 

2.239 

2.259 

10 

10 

10 

570nm  Test  on  Blue  Bkgrnd 

4mg/70kg  Atropine 

2.24 

1.78 

1.9 

2.2 

1.85 

1.87 

2.278 

2.348 

2.326 

2.348 

1.813 

1.644 

2.304 

2.261 

1.87 

2.478 

2.13 

2.422 

2.522 

1.835 

2.317 

2.222 

1.796 

2.278 

2.535 

2.248 

2.444 

2.457 

2.248 

2.217 

Means 

2.358 

S.D. 

N 

2.031 

2.129 

10 

10 

10 

570nm  Test 

on  Blue  Bkgrnd 

2mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 

2.391 

2.27 

2.113 

2.535 

2.591 

2.435 

2.591 

2.309 

2.296 

2.13 

1.84 

1.87 

2.262 

1.922 

1.957 

999 

999 

999 

2.765 

2.239 

2.217 

2.239 

2.191 

1.483 

2.765 

2.326 

2.783 

2.174 

2.191 

2.217 

Means 

2.428 

S.D. 

N 

2.209 

2.152 

9 

9 

9 

2 


v\\ 


570nm  Test  on  Blue  Bkgrnd 

4mg/70kg  Atropine  &  600mg/70kg  2-BAM  Cl 

2.209 

2.396 

2.087 

2.09 

2 

2.29 

2.483 

2.296 

1.622 

2.113 

1.504 

2.057 

2.209 

2.278 

2.104 

2.396 

2.557 

2.383 

2.522 

2.361 

2.161 

2.396 

2.248 

2.183 

* 

2.57 

2.361 

2.483 

2.248 

2.113 

2.23 

Means 

2.324 

2.211 

2.16 

S.D. 

N 

# 

10 

10 

10 

570nm  Test  on  Blue  Bkgrnd 

2mg/70kg  Atropine  &  1200mg/70kg  2-BAM  Cl 

2.074 

1.87 

2.53 

2.448 

1.678 

2.348 

2.48 

2.31 

2.16 

1.5 

1.99 

1.88 

999 

999 

999 

2.483 

2.174 

2.326 

2.435 

2.261 

2.496 

2.326 

1.9 

1.852 

2.678 

2.383 

2.97 

2.13 

1.9 

2.496 

Means 

2.284 

S.D. 

N 

2.052 

2.34 

1* 

9 

9 

9 

1 

1 

570m  Test 

on  Blue  Bkgrnd 

4mg/70kg  Atropine  &  1200mg/70kg  2-EAM  Cl 

2 

1.75 

1.76 

2.25 

2.17 

2.14 

2.448 

2.104 

2.026 

* 

1.813 

1.783 

1.939 

2.026 

2.044 

1.883 

2.361 

2.296 

2.326 

2.417 

2.383 

2.396 

2.726 

2.357 

2.222 

3.057 

2.309 

2.726 

L* 

2.07 

2.357 

2.183 

Means 

2.317 

2.155 

2.16 

S.D. 

N 

6 

10 

10 

10 

3 

<3 


wrw 


& 

&i 
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m 
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440im  Test  on  Yellow  Bkgrnd  Placebo 

2.43 

2.49 

2.41 

2.53 

2.52 

2.9 

2.383 

2.396 

2.396 

2.813 

2.717 

2.457 

2.557 

2.835 

2.622 

2.139 

2.383 

2.361 

2.644 

3.217 

2.417 

2.448 

2.152 

2.087 

2.287 

2.2 

2.248 

2.361 

2.13 

2.026 

Means 

2.459 

S.D. 

N 

2.504 

2.392 

10 

10 

10 

440nm  Test 

on  Yellow  Bkgrnd 

600mg/70kg  2-IftM  Cl 

2.482 

2.44 

1.91 

2.448 

2.38 

2.396 

2.504 

2.383 

2.796 

2.557 

2.435 

2.326 

2.97 

2.504 

2.417 

2.535 

2.435 

2.709 

2.726 

999 

2.361 

2.448 

2.383 

2.348 

2.23 

2.144 

2.009 

2.104 

2.261 

2.144 

Means 

2.5 

S.D. 

N 

2.374 

2.342 

10 

9 

10 

4 40 run  Test 

on  Yellow  Bkgrnd 

1200mg/70kg  2-EftM  Cl 

2.24 

2.1 

2.32 

2.644 

2.748 

2.657 

2.678 

2.535 

2.448 

2.496 

2.361 

2.348 

2.491 

2.557 

2.47 

2.417 

2.417 

2.  .309 

2.309 

2.448 

2.57 

2.361 

2.309 

2.152 

2.422 

2.183 

2.074 

2.057 

1.97 

2.144 

Means 

2.412 

S.D. 

N 

2.363 

2.349 

10 

10 

10 

1 


gs 


s 

*\V* 

c-: 

I.- 

v", 
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480ran  Test 

on  Yellow  Bkgrnd  Placebo 

N 

2.33 

2.56 

1.96 

■ 

2.31 

2.42 

2.9 

F 

2.678 

2.448 

2.644 

►  „  - . 

2.248 

2.583 

2.357 

*  -  ,-- 

2.309 

2.417 

2.278 

v;, 

1.987 

2.304 

2.217 

2.23 

1.87 

2.183 

r 

m 

1.813 

2.009 

1.987 

2.422 

1.939 

1.813 

-V 

1.957 

999 

1.852 

■X 

V, 

w*.  / 

Means 

2.228 

2.283 

2.219 

nn  ^ 

S.D. 

r 

JP 

N 

■  .'v 

10 

9 

10 

4 80 ran  Test 

on 

Yellow  Bkgrnd  600mg/70kg  2-FftM  Cl 

t\v  .. 

2.276 

2.35 

2.1 

a* 

2.37 

2.26 

2.31 

» 

2.448 

2.175 

2.361 

.;• 

2.383 

2.326 

2.296 

2.591 

2.835 

2.417 

2.504 

2.348 

2.191 

S” 

*  V 

2.183 

999 

2.183 

(V 

iiw 

2.217 

2.348 

2.278 

I 

2.026 

2.144 

2.026 

P 

1.783 

1.939 

1.87 

pv 

Means 

.  * 

> 

2.278 

2.303 

2.203 

r  ' 

JIM 

S.D. 

N 

r. 

10 

9 

10 

» 

4 80 ran  Test 

on 

Yellow  Bkgrnd  1200mg/70kg  2-FAM  Cl 

-V 

2.39 

2.14 

1.88 

V 

$ 

2.591 

2.535 

2.383 

1 

2.383 

2.504 

2.239 

2.357 

2.361 

2.348 

2.261 

2.296 

2.383 

:->:• 

2.222 

2.261 

2.152 

2.287 

2.504 

2.361 

V 

►  V  '  f 

2.217 

2.348 

2.035 

r 

•»  .  » 

2.217 

2.13 

1.987 

T 

■  •. ; 

1.987 

1.796 

1.796 

„  " 

*•  - 

Means 

2.291 

2.288 

2.156 

iii w 

S.D. 

Iii 

(P 

N 

r,  • 

10 

10 

10 

1 

fa 

*• 
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480nm  Test 

on  Yellow  Bkgrnd 

1  2mg, 

2.48 

1.9 

2.04 

2.41 

2.11 

2.56 

2.309 

2.326 

2.348 

2.191 

1.765 

2.422 

2.209 

2.191 

2.535 

2.391 

2.248 

2.217 

1.835 

2.174 

2.435 

2.335 

2.144 

2.13 

2.009 

1.726 

1.183 

2.144 

1.922 

1.9 

Means 

2.231 

2.051 

2.177 

S.D. 

N 

10 

10 

10 

480m  Test 

on  Yellow  Bkgrnd 

4mg/ 

2.13 

1.52 

1.87 

2.37 

1.64 

1.94 

2.522 

2.309 

2.296 

2.348 

1.504 

1.783 

999 

999 

999 

2.309 

2.044 

2.074 

2.383 

1.87 

1.726 

2.2 

1.483 

2.183 

2.248 

2.161 

1.957 

2.144 

1.27 

1.609 

Means 

2.295 

1.756 

1.938 

S.D. 

N 

9 

9 

9 

480nm  Test 

on  Yellow  Bkgrnd 

2mg/ 

2.276 

2.435 

2.696 

2.47 

2.435 

2.47 

2.383 

2.174 

2.326 

2.28 

1.9 

1.48 

2.357 

2.144 

1.726 

999 

999 

999 

2.209 

1.835 

1.957 

1.987 

2.074 

2.239 

2.496 

1.813 

2.057 

2.113 

1.678 

1.591 

Means 

2.286 

2.054 

2.06 

S.D. 

N 

9 

9 

9 

&  600mg/70kg  2-PAM  CL 


$ 

i 

SN 
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V' 
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At.(* 


480rsn  Test 

on  Yellow  Bkgrnd 

4mg/70kg  Atropine  &  600mg/70kg  2 -PAM  Cl 

2.087 

2.348 

2.139 

2.69 

1.9 

2.38 

2.44 

2.17 

1.84 

2.174 

1.522 

1.591 

2.357 

2.361 

2.239 

2.535 

2.296 

2.435 

2.57 

2.765 

2.361 

2.448 

2.161 

1.644 

2.183 

2.074 

2.2 

2.044 

.796 

1.523 

Means 

2.353 

2.039 

2.035 

S.D. 

N 

10 

10 

10 

480rm  Test 

on  Yellow  Bkgrnd 

2mg/70kg  Atropine  & 

1200mg/70kg  2-BAM  Cl 

2.296 

2.209 

2.174 

2.522 

2.609 

2.47 

2.504 

2.296 

2.026 

2.48 

2.52 

2.32 

999 

999 

999 

2.361 

2.144 

2.448 

2.383 

3.096 

2.678 

2.3% 

1.939 

2.409 

2.144 

2.113 

2.409 

2.161 

1.47 

1.535 

Means 

2.361 

2.266 

2.274 

S.D. 

N 

9 

9 

9 

480rm  Test 

on  Yellow  Bkgrnd 

4mg/70kg  Atropine  & 

1200mg/70kg  2-BAM  Cl 

2.22 

1.61 

2.22 

2.42 

1.97 

2.17 

2.348 

2.07 

2.074 

2.13 

2.074 

1.535 

2.417 

2.222 

1.883 

2.104 

1.709 

1.678 

2.209 

2.096 

1.9 

2.248 

1.435 

1.922 

2.565 

2.026 

2.27 

1.852 

.535  - 1.309 

Means 

2.251 


1.775 


1.896 


480nm  Test 

on  FI icker 

0.839 

0.74 

0.69 

0.83 

0.973 

0.914 

0.609 

0.522 

1.087 

1 .044 

1.957 

0.957 

0.74 

0.74 

0.87 

0.696 

0.87 

0.827 

0.566 

0.566 

Means 

0.82 

0.784 

S.D. 

0.167 

0.165 

N 

10 

10 

480nm  Test 

on  FI Icker 

0.839 

0.83 

0.78 

0.7 

0.957 

0.87 

0.522 

0.522 

0.87 

1.087 

0.696 

0.653 

0.783 

999 

1 .087 

1.391 

1 .001 

0.914 

0.609 

0.566 

Means 

0.814 

0.837 

S.D. 

0.175 

0.274 

N 

10 

9 

480nm  Test 

on  FI Icker 

0.78 

0.827 

0.827 

0.783 

0.957 

0.957 

0.522 

0.435 

0.914 

0.653 

0.479 

0.609 

0.609 

0.74 

1  .435 

1.131 

0.827 

0.827 

0.653 

0.609 

PI acebo 
0.7 
0.78 
0.827 
0.479 
1.00 
0.87 
0.696 
0.7395 
0.827 
0.609 


0.753 

0.145 


600mg/70kg  2-PAM  Cl 
0.65 
0.7 

0.8265 

0.479 

0.914 

0.609 

0.653 

1 .044 

0.827 

0.653 


0.736 

0.166 


1 200mg/70kg  2-PAM  Cl 
0.653 
0.74 
0.957 
0.479 
0.74 
0.827 
0.566 
1 .217 
0.783 
0.609 


Means 

0.8 


0.757 


0.757 


A 


0.78 

0.93 

0.87 

0.479 

0.827 

0.74 

0.696 

0.8265 

0.957 

0.566 

Means 

0.767 

S.D. 

0.153 

N 

10 


0.96 
0.78 
1.001 
0.522 
1  .044 
0.957 
0.5655 
0.957 
1 .044 
0.609 

Means 

0.844 

S.D. 

0.207 


FI icker 

2ng/70kg  Atropine 

0.69 

0.83 

0.78 

0.78 

0.827 

1.37 

0.566 

0.479 

0.957 

0.87 

0.914 

0.87 

0.5655 

0.609 

0.957 

0.87 

1.001 

1 .044 

0.522 

0.522 

0.778 

0.824 

0.182 

0.261 

10 

10 

FI Icker 

4mg/70kg  Atropine 

0.83 

0.78 

0.7 

0.83 

0.87 

0.783 

0.435 

0.435 

1 .087 

1 .044 

0.914 

0.87 

0.6525 

0.6525 

0.827 

0.783 

1.001 

0.87 

0.609 

0.435 

0.793 

0.748 

0.195 

0.192 

p 

V. 

10 

10 

10 

B 

480nm  Test  on 

F 1 Icker 

2mg/70kg  Atropine 

0.87 

0.87 

0.74 

0.783 

0.87 

0.74 

1 .044 

0.957 

0.914 

0.48 

0.48 

0.48 

0.963 

0.696 

0.826 

v'\* 

999 

999 

999 

0.522 

0.435 

0.522 

1.001 

1.087 

0.827 

■  r-jrT 

0.914 

0.87 

0.87 

0.609 

0.566 

0.522 

rr-' 

V’..' 

Means 

0.798 

0.759 

0.716 

^0 

S.D. 

0.212 

0.226 

0.166 

N 

9 


'v  v 

■  *Li*w  *  \  •v-*> 


2 


570m  Test 

on  Flicker 

1.912 

1.74 

1.69 

1.69 

2.066 

2.044 

1.522 

1.522 

1.74 

1.696 

1.914 

1.957 

1.827 

1.74 

1.9135 

1.9135 

1.653 

1.783 

1.783 

1.74 

Means 

1.802 

1.783 

S.D. 

N 

10 

10 

570nm  Test 

on  Flicker 

1.912 

1.91 

1.2 

1.7 

2.001 

1.957 

1.653 

1.609 

1.696 

1.74 

1.87 

1.74 

1.783 

999 

2.087 

2.304 

1.914 

1.783 

1.74 

1.74 

Means 

1.786 

1.831 

S.D. 

N 

10 

9 

Placebo 

1.7 

1.61 

1.827 

1.566 

1.653 

1.87 

1.74 

1.957 

1.87 

1.74 

1.753 


10 

600mg/70kg  2 -RAJ".  Cl 

1.74 
1.65 
2.001 
1.566 
1.24 
1.783 
1.87 
2.391 

1.74 

1.74 

1.772 


10 


570nm  Test  on  Flicker  1200mg/70kg  2-PAM  Cl 


1.96  1.78  1.74 

1.827  1.74  1.74 

2.001  2.044  2.044 

1.479  1.566  1.522 

1.609  1.609  1.653 

1.783  1.783  1.696 

1.696  1.783  1.609 

2.891  2.522  2.435 

1.74  1.783  1.783 

1.87  1.739  1.739 

Means 

1.886 


1.835 


1.796 


570m  Test 

on  Flicker 

2mg/70kg  Atropine 

1.78 

1.78 

1.87 

1.74 

1.74 

1.74 

2.001 

1.87 

1.914 

1.479 

1.479 

1.435 

1.74 

1.653 

1.696 

1.783 

1.696 

1.914 

1.7395 

1.5655 

1.7395 

1.957 

1.957 

2.087 

1.783 

1.783 

1.827 

1.74 

Means 

1.783 

1.653 

1.774 

S.D. 

N 

1.731 

1.788 

10 

10 

10 

570m  Test 

on  Flicker 

4mg/70kg  Atropine 

2.04 

1.78 

1.78 

1.74 

1.7 

1.65 

2.044 

1.827 

1.914 

1.522 

1.522 

1.348 

1.783 

1.696 

1.87 

1.827 

1.914 

1.827 

1.7395 

1.609 

1.6525 

1.957 

1.914 

2.131 

1.914 

1.87 

1.74 

1.783 

Means 

1.609 

1.653 

1.835 

S.D. 

N 

1.744 

1.757 

10 

10 

10 

570m  Test  on  Flicker  2mg/70kg  Atropine  &  600mg/70kg  2-EAM  Q 


Raw  Stroop  Color  Scores 
999  93 

Placebo 

999 

92 

92 

110 

103 

93 

83 

999 

98 

100 

89 

100 

96 

100 

93 

101 

100 

999 

96 

87 

87 

89 

85 

91 

92 

84 

92 

999 

120 

114 

114 

123 

121 

100 

105 

100 

111 

999 

75 

76 

76 

78 

82 

103 

96 

109 

98 

103 

Means 

99.222 

95.9 

94.778 

96.6 

96.5 

S.D. 

12.397 

10.461 

12.266 

13.167 

14.181 

N 

9 

10 

9 

10 

6 

Raw  Stroop  Color  Scores 
88  92 

600mg/70kg  2-PftM  Cl 

101  96 

999 

120 

106 

110 

111 

120 

103 

103 

106 

103 

999 

110 

120 

117 

112 

124 

85 

91 

93 

100 

999 

73 

80 

77 

72 

79 

101 

96 

101 

91 

106 

96 

93 

93 

96 

999 

88 

86 

78 

88 

83 

100 

93 

96 

100 

999 

Means 

96.4 

96 

97.2 

96.9 

102.4 

S.D. 

13.492 

11.255 

12.805 

11.638 

20.695 

N 

10 

10 

10 

10 

5 

Raw  Stroop  Color  Scores 
80  83 

1200mg/70kg  2-EftM  Cl 

78  80 

85 

130 

114 

115 

109 

999 

92 

100 

100 

98 

112 

123 

120 

117 

118 

999 

80 

76 

73 

86 

75 

76 

80 

77 

83 

83 

101 

103 

105 

110 

999 

89 

86 

89 

92 

80 

83 

83 

80 

84 

999 

86 

88 

93 

97 

100 

Means 

94 

93.3 

92.7 

95.7 

89.167 

S.D. 

18.607 

15.093 

16.049 

13.073 

13.992 

N 

10 

10 

10 

10 

6 

1 

"^1  ■  -  »  A  p 

Raw  Stroop  Color  Scores 

2mg/70kg  Atropine 

86 

83 

73 

115 

999 

112 

108 

104 

103 

110 

93 

93 

95 

106 

999 

100 

103 

104 

102 

105 

90 

92 

88 

95 

999 

89 

88 

93 

102 

100 

122 

112 

120 

125 

999 

83 

81 

82 

88 

91 

80 

80 

76 

80 

86 

100 

92 

93 

107 

999 

Means 

95.5 

S.D. 

93.2 

92.8 

102.3 

98.4 

13.252 

N 

11.183 

14.18 

12.772 

9.864 

10 

10 

10 

10 

5 

Raw  Stroop  Color  Scores 

4mg/70kg  Atropine 

80 

81 

85 

82 

93 

113 

102 

100 

114 

999 

95 

102 

96 

106 

108 

106 

104 

106 

111 

999 

92 

92 

89 

95 

95 

86 

98 

100 

109 

999 

90 

81 

82 

96 

93 

94 

999 

81 

89 

94 

80 

81 

76 

89 

999 

100 

82 

83 

110 

98 

Means 

93.6 

S.D. 

91.444 

89.8 

100.1 

96.833 

10.627 

N 

10.248 

10.042 

11.259 

5.776 

10 

9 

10 

10 

6 

Raw  Stroop  Color  Scores 

2mq/70kq 

Atropine  &  600mg/70kg  2-EAM 

82 

92 

86 

85 

999 

123 

124 

116 

119 

130 

101 

104 

116 

116 

999 

92 

87 

88 

92 

90 

81 

78 

75 

84 

81 

80 

82 

84 

86 

999 

105 

100 

101 

111 

106 

81 

84 

98 

107 

999 

82 

85 

80 

85 

85 

86 

91 

88 

105 

100 

Means 

91.3 

S.D. 

92.7 

93.2 

99 

98.667 

14.252 

13.59 

14.219 

14.016 

17.952 

[*I*i  •] 


Raw  Stroop 

Color  Scores 

4mg/70kg  Atropine  &  600mg/70kg  2- RAM  Cl 

94 

90 

75 

96 

999 

999 

999 

999 

999 

999 

81 

77 

79 

83 

92 

104 

92 

89 

104 

999 

89 

87 

83 

95 

86 

86 

78 

81 

96 

999 

113 

106 

101 

117 

117 

99 

85 

80 

100 

999 

81 

82 

73 

87 

86 

98 

89 

89 

106 

95 

Means 

93.889 

S.D. 

87.333 

83.333 

98.222 

95.2 

10.775 

N 

8.718 

8.573 

10.171 

12.795 

9 

9 

9 

9 

5 

Raw  Stroop  Color  Scores  2mg/70kg  Atropine  &  1200mg/70kg  2-RAM  Cl 


80 

79 

80 

85 

88 

123 

114 

117 

118 

999 

84 

82 

70 

94 

81 

98 

96 

94 

93 

84 

85 

84 

82 

82 

999 

82 

75 

78 

92 

87 

116 

105 

102 

117 

999 

97 

95 

94 

100 

90 

80 

79 

75 

94 

999 

89 

95 

96 

101 

999 

Means 

93.4 

S.D. 

90.4 

88.8 

97.6 

86 

15.233 

N 

12.703 

14.374 

11.974 

3.536 

10 

10 

10 

10 

5 

Raw  Stroop  Color  Scores 

4mg/70kg  Atropine  &  1200mg/70kg  2-RAM 

999 

999 

999 

999 

999 

999 

96 

999 

112 

109 

93 

95 

87 

93 

999 

109 

103 

106 

94 

105 

92 

88 

80 

95 

999 

84 

80 

81 

82 

91 

118 

108 

108 

123 

999 

106 

84 

94 

95 

97 

83 

82 

77 

82 

999 

106 

99 

77 

101 

999 

Means 

98.875 

S.D. 

92.778 

88.75 

97.444 

100.5 

12.677 

N 

9.808 

12.601 

13.22 

8.062 

8 

9 

8 

9 

4 

3 


•>  v; 


Stroop  Color  T  Scores 
999  59 

Placebo 

999 

58 

58 

70 

65 

59 

52 

999 

62 

63 

56 

63 

61 

63 

59 

64 

63 

999 

61 

55 

55 

56 

53 

57 

58 

53 

58 

999 

77 

73 

73 

79 

77 

63 

67 

63 

71 

999 

47 

47 

47 

49 

51 

65 

61 

69 

62 

65 

Means 

62.778 

60.7 

59.889 

61.1 

60.833 

S.D. 

8.258 

7.056 

8.177 

8.825 

9.432 

N 

9 

10 

9 

10 

6 

Stroop  Color  T  Scores 

600mg/70kq  2-EftM  Cl 

55 

58 

64 

61 

999 

77 

67 

70 

71 

77 

65 

65 

67 

65 

999 

70 

77 

75 

71 

79 

53 

57 

59 

63 

999 

45 

50 

48 

45 

49 

64 

61 

64 

57 

67 

61 

59 

59 

61 

999 

55 

54 

49 

55 

52 

63 

59 

61 

63 

999 

Means 

60.8 

60.7 

61.6 

61.2 

64.8 

S.D. 

9.175 

7.528 

8.488 

7.685 

13.864 

N 

10 

10 

10 

10 

5 

Stroop  Color  T  Scores  1200mg/70kg  2-PftM  Cl 


Stroop  Color  T  Scores  2rog/70kg  Atropine 


54 

52 

45 

73 

999 

71 

69 

66 

65 

70 

59 

59 

60 

67 

999 

63 

65 

66 

65 

67 

57 

58 

55 

60 

999 

56 

55 

59 

65 

63 

78 

71 

77 

80 

999 

52 

51 

51 

55 

57 

50 

50 

47 

50 

54 

63 

58 

59 

68 

999 

Means 

60.3 

58.8 

58.5 

64.8 

62.2 

S.D. 

8.744 

7.391 

9.664 

8.509 

6.686 

N 

10 

10 

10 

10 

5 

Stroop  Color  T  Scores 
50  51 

4n*j/70kg  Atropine 
53 

51 

59 

72 

65 

63 

73 

999 

60 

65 

61 

67 

69 

67 

66 

67 

71 

999 

58 

58 

56 

60 

60 

54 

62 

63 

69 

999 

57 

51 

51 

61 

59 

59 

999 

51 

56 

59 

50 

51 

47 

56 

999 

63 

51 

52 

70 

62 

Means 

59 

57.778 

56.4 

63.4 

61.333 

S.D. 

7.008 

6.833 

6.653 

7.589 

3.933 

N 

10 

9 

10 

10 

6 

Stroop  Color 

T  Scores 

2mg/70kg  Atropine  &  600mg/70kg  2-EAM  Cl 

51 

58 

54 

53 

999 

79 

79 

74 

76 

83 

64 

66 

74 

74 

999 

58 

55 

55 

58 

57 

51 

49 

47 

53 

51 

50 

51 

53 

54 

999 

67 

63 

64 

71 

67 

51 

53 

62 

68 

999 

51 

53 

50 

53 

53 

54 

57 

55 

67 

63 

Means 

57.6 

58.4 

58.8 

62.7 

62.333 

S.D. 

9.617 

8.934 

9.438 

9.429 

11.776 

S troop  Color  T  Scores  4mg/70kg  Atropine  &  600mg/70kg  2-PftM  Cl 


59 

57 

47 

61 

999 

999 

999 

999 

999 

999 

51 

48 

49 

52 

58 

66 

58 

56 

66 

999 

56 

55 

52 

60 

54 

54 

49 

51 

61 

999 

72 

67 

64 

75 

75 

63 

53 

50 

63 

999 

51 

51 

45 

55 

54 

62 

56 

56 

67 

60 

Means 

59.333 

S.D. 

54.889 

52.222 

62.222 

60.2 

7.106 

N 

5.732 

5.74 

6.76 

8.672 

9 

9 

9 

9 

5 

S troop  Color  T  Scores 

2mg/70kg  Atropine  S  1200mg/70kg  2-FftM 

50 

49 

50 

53 

55 

79 

73 

75 

75 

999 

53 

51 

43 

59 

51 

62 

61 

59 

59 

53 

53 

53 

51 

51 

999 

51 

47 

49 

58 

55 

74 

67 

65 

75 

999 

61 

60 

59 

63 

57 

50 

49 

47 

59 

999 

56 

60 

61 

64 

999 

Means 

58.9 

S.D. 

57 

55.9 

61.6 

54.2 

10.246 

N 

8.628 

9.689 

8.072 

2.28 

10 

10 

10 

10 

5 

Stroop  Color  T  Scores 

4mg/70kg  Atropine  &  1200mg/70kg  2-FAM 

999 

999 

999 

999 

999 

999 

61 

999 

71 

69 

59 

60 

55 

59 

999 

69 

65 

67 

59 

67 

58 

55 

50 

60 

999 

53 

50 

51 

51 

57 

75 

69 

69 

79 

999 

67 

53 

59 

60 

61 

52 

51 

48 

51 

999 

67 

63 

48 

64 

999 

Means 

62.5 

S.D. 

58.556 

55.875 

61.556 

63.5 

8.211 

N 

6.635 

8.357 

8.946 

5.508 

8 

9 

8 

9 

4 

3 


,v.  v .  '■ ./ v.v. 


Raw  Stroop  Word  Scores 
999  139 

Placebo 

999 

135 

154 

133 

134 

130 

148 

999 

111 

120 

110 

123 

120 

138 

130 

134 

144 

999 

122 

118 

118 

120 

125 

120 

118 

109 

116 

999 

156 

138 

146 

150 

141 

142 

140 

136 

147 

999 

102 

99 

105 

114 

108 

149 

144 

151 

134 

145 

Means 

130.333 

128 

126.556 

133.1 

132.167 

S.D. 

17.896 

14.008 

16.779 

13.964 

17.337 

N 

9 

10 

9 

10 

6 

Raw  Stroop  Word  Scores 

600mg/70kq  2-RAM  Cl 

157 

160 

162 

149 

999 

147 

115 

132 

120 

150 

132 

129 

134 

130 

999 

145 

147 

138 

140 

142 

120 

119 

115 

126 

999 

112 

114 

110 

110 

117 

142 

146 

144 

143 

149 

134 

140 

146 

144 

999 

116 

119 

117 

120 

121 

150 

131 

143 

152 

999 

Means 

135.5 

132 

134.1 

133.4 

135.8 

S.D. 

15.364 

15.741 

16.176 

14.183 

15.707 

N 

10 

10 

10 

10 

5 

Raw  Stroop  Word  Scores 

1200mg/70kg  2- RAM  Cl 

152 

146 

160 

138 

146 

153 

126 

136 

144 

999 

122 

117 

115 

119 

135 

147 

132 

138 

131 

999 

103 

114 

105 

115 

115 

115 

109 

116 

115 

103 

150 

151 

149 

147 

999 

140 

135 

147 

135 

138 

116 

116 

106 

126 

999 

141 

127 

140 

140 

140 

Means 

133.9 


127.3 


131.2 


131 


129.5 


yr 

Raw  S troop  Word  Scores 

2mg/70kg  Atropine 

138 

142 

136 

140 

999 

>;• 

144 

122 

134 

140 

140 

120 

123 

125 

126 

999 

g 

140 

144 

140 

134 

143 

£ 

120 

120 

120 

123 

999 

1 

117 

112 

117 

121 

123 

> 

145 

135 

143 

145 

999 

< 

122 

116 

122 

129 

136 

110 

105 

109 

122 

119 

135 

140 

146 

138 

999 

Means 

129.1 

125.9 

129.2 

131.8 

132.2 

■\ 

S.D. 

% 

12.627 

13.56 

12.336 

8.715 

10.616 

£ 

N 

i» 

10 

10 

10 

10 

5 

HI 

/s 

Raw  Stroop  Word  Scores 

4mg/70kg  Atropine 

' .  * 

139 

136 

139 

142 

156 

> 

148 

120 

125 

146 

999 

124 

103 

130 

133 

130 

142 

144 

122 

137 

999 

127 

115 

120 

125 

117 

8 

124 

127 

129 

130 

999 

135 

124 

133 

146 

147 

> 

140 

999 

120 

133 

139 

“  v 

113 

111 

102 

127 

999 

jg<* 

138 

128 

120 

137 

153 

II 

Means 

133 

123.111 

124 

135.6 

140.333 

S.D. 

10.635 

12.594 

10.022 

7.397 

14.855 

N 

j  wM&m 

10 

9 

10 

10 

6 

Raw  Stroop  Word  Scores 

2mg/70kg  Atropine  &  600mg/70kg  2- PAM  Cl 

/« 

152 

150 

137 

150 

999 

/v 

145 

152 

132 

144 

153 

■Jft 

118 

125 

115 

132 

999 

A* 

111 

132 

118 

128 

136 

117 

116 

106 

118 

125 

.  « 

117 

108 

114 

122 

999 

;:• 

152 

144 

145 

151 

144 

£: 

146 

137 

138 

145 

999 

is  . 

115 

120 

111 

119 

120 

V  f  * 

m 

140 

136 

135 

145 

151 

$ 

Means 

£: 

131.3 

132 

125.1 

135.4 

138.167 

s? 

S.D. 

%; 

O 

16.997 

14.659 

13.699 

13.049 

13.615 

N 

'V'" 

\V 

\v 

10 

10 

10 

10 

6 

<£v ,«. 

■r 

itvC'l/r  s' '  .■ 

Xvjv’v;  -■ 

2 

(VViVdFCraN 

A.  W*-  / 

Raw  Stroop  Word  Scores 

4mg/70kg  Atropine  &  600mg/70kg  2- RAM  Cl 

148 

150 

140 

166 

999 

999 

999 

999 

999 

999 

113 

111 

107 

122 

115 

144 

122 

121 

144 

999 

120 

121 

110 

120 

120 

116 

111 

121 

122 

999 

138 

139 

142 

143 

144 

140 

131 

112 

140 

999 

118 

120 

118 

120 

110 

147 

132 

999 

154 

147 

Means 

131.556 

126.333 

121.375 

136.778 

127.2 

S.D. 

14.492 

12.903 

13.136 

16.776 

17.108 

9 

9 

8 

9 

5 

Raw  stroop  Word  Scores 

2mg/70kg  Atropine  &  1200mg/70kg  2-EAM  Cl 

156 

148 

150 

166 

158 

144 

133 

136 

140 

999 

111 

110 

115 

116 

114 

144 

128 

136 

128 

127 

120 

114 

116 

112 

999 

120 

111 

112 

123 

124 

153 

153 

150 

155 

999 

141 

129 

137 

136 

148 

114 

114 

112 

129 

999 

140 

135 

127 

144 

999 

Means 

134.3 

127.5 

129.1 

134.9 

134.2 

S.D. 

16.499 

15.284 

14.873 

16.954 

18.171 

n 

10 

10 

10 

10 

5 

Raw  Stroop  Word  Scores 

4mg/70kg  Atropine  &  1200mg/70kg  2-RAM  Cl 

999 

999 

999 

999 

999 

999 

128 

999 

141 

133 

118 

116 

112 

120 

999 

142 

142 

136 

140 

145 

128 

115 

109 

126 

999 

127 

112 

107 

122 

115 

144 

129 

141 

150 

999 

150 

127 

113 

153 

148 

119 

91 

66 

124 

999 

148 

137 

73 

149 

999 

Means 

134.5 

121.889 

107.125 

136.111 

135.25 

It 


Stroop  Word  T  Scores 
999  66 

Placebo 

999 

64 

73 

63 

63 

61 

70 

999 

52 

56 

51 

58 

56 

65 

61 

63 

68 

999 

57 

55 

55 

56 

59 

56 

55 

51 

54 

999 

74 

65 

69 

71 

67 

67 

66 

64 

70 

999 

47 

46 

49 

53 

50 

71 

68 

72 

63 

69 

Means 

61.333 

60.1 

59.444 

62.7 

62.333 

S.D. 

8.958 

6.935 

8.338 

7.009 

8.756 

N 

9 

10 

9 

10 

6 

Stroop  Word  T  Scores 

600mg/70kg  2-PAM  Cl 

75 

76 

77 

71 

999 

70 

54 

62 

56 

71 

62 

61 

63 

61 

999 

69 

70 

65 

66 

67 

56 

56 

54 

59 

999 

52 

53 

51 

51 

55 

67 

69 

68 

68 

71 

63 

66 

69 

68 

999 

54 

56 

55 

56 

57 

71 

62 

68 

72 

999 

Means 

63.9 

62.3 

63.2 

62.8 

64.2 

S.D. 

7.838 

7.761 

7.997 

7.193 

7.694 

N 

10 

10 

10 

10 

5 

Stroop  Word  T  Scores 

1200mg/70kg  2-EftM  Cl 

72 

69 

76 

65 

69 

73 

59 

64 

68 

999 

57 

55 

54 

56 

64 

70 

62 

65 

62 

999 

48 

53 

49 

54 

54 

54 

51 

54 

54 

48 

71 

72 

71 

70 

999 

66 

64 

70 

64 

65 

54 

54 

49 

59 

999 

67 

60 

66 

66 

66 

Means 

63.2 

59.9 

61.8 

61.8 

61 

S.D. 

9.077 

6.967 

9.636 

5.789 

8.149 

N 

10 

10 

10 

10 

6 

1 

V 


Raw  Stroop  Color  Word  Scores  Placebo 
999  38  999 

51 

59 

70 

64 

60 

58 

999 

74 

75 

76 

80 

83 

82 

75 

84 

82 

999 

75 

70 

70 

72 

73 

70 

64 

60 

69 

999 

106 

99 

102 

109 

108 

91 

99 

94 

100 

999 

60 

57 

57 

65 

65 

81 

80 

82 

79 

85 

Means 

78.778 

72.1 

76.111 

76.5 

78.833 

S.D. 

13.461 

18.418 

15.846 

17.822 

17.463 

N 

9 

10 

9 

10 

6 

Raw  Stroop  Color  Word  Scores  600mg/70kg  2-PftM  Cl 

66 

61 

63 

60 

999 

87 

83 

75 

94 

100 

86 

84 

84 

76 

999 

106 

113 

118 

118 

118 

80 

73 

68 

82 

999 

36 

35 

40 

43 

37 

70 

55 

71 

66 

73 

72 

77 

76 

75 

999 

67 

65 

67 

71 

80 

80 

72 

85 

91 

999 

Means 

75 

71.8 

74.7 

77.6 

81.6 

S.D. 

18.184 

20.547 

19.799 

20.533 

30.534 

N 

10 

10 

10 

10 

5 

Raw  Stroop  Color  Word  Scores  1200mg/70kg  2-PftM  Cl 

61 

63 

62 

62 

53 

99 

81 

77 

102 

999 

78 

93 

76 

76 

98 

126 

120 

112 

120 

999 

56 

60 

58 

56 

65 

40 

50 

56 

53 

53 

87 

81 

81 

82 

999 

78 

83 

83 

93 

72 

75 

71 

60 

72 

999 

65 

27 

68 

66 

72 

Means 

76.5 

72.9 

73.3 

78.2 

68.833 

S.D. 

24.034 

25.287 

16.793 

21.421 

16.654 

N 

10 

10 

10 

10 

6 

1 

.■WJV.IV..V- , 

Raw  Stroop  Color  Word  Scores  2mg/70kg  Atropine 


59 

57 

63 

78 

999 

77 

72 

72 

79 

89 

75 

80 

76 

83 

999 

84 

81 

81 

89 

97 

75 

78 

69 

79 

999 

70 

73 

65 

69 

70 

92 

73 

101 

110 

999 

60 

56 

67 

66 

68 

56 

63 

59 

71 

62 

80 

84 

95 

74 

999 

Means 

72.8 

S.D. 

71.7 

74.8 

79.8 

77.2 

11.631 

N 

9.934 

13.831 

12.603 

14.99 

10 

10 

10 

10 

5 

Raw  Stroop  Color  Word 

Scores  4mg/70kg  Atropine 

56 

56 

50 

56 

66 

90 

61 

72 

90 

999 

72 

71 

76 

79 

58 

100 

91 

97 

107 

999 

80 

68 

71 

79 

73 

60 

74 

72 

76 

999 

48 

45 

49 

60 

64 

72 

999 

63 

72 

73 

64 

68 

67 

65 

999 

84 

82 

62 

81 

82 

Means 

72.6 

S.D. 

68.444 

67.9 

76.5 

69.333 

16.167 

N 

13.648 

13.715 

14.872 

8.43 

10 

9 

10 

10 

6 

Raw  Stroop  Color  Word  Scores  2mg/70kg  Atropine  &  600mg/70kg  2- PAM  Cl 


Raw  S troop  Color  Word  Scores  4mg/70kg  Atropine  &  600mg/70kg  2-PftM  Cl 


69 

64 

58 

65 

999 

999 

999 

999 

999 

999 

52 

56 

55 

68 

66 

75 

72 

68 

83 

999 

71 

73 

67 

69 

64 

52 

59 

60 

66 

999 

79 

84 

93 

100 

95 

89 

79 

74 

80 

999 

72 

69 

69 

61 

65 

78 

76 

999 

80 

55 

Means 

70.778 

S.D. 

70.222 

68 

74.667 

69 

12.143 

N 

9.217 

11.928 

12.247 

15.182 

9 

9 

8 

9 

5 

Raw  Stroop  Color  Word  Scores  2mg/70kg  Atropine  &  1200rog/70kg  2-RftM  Cl 


62 

63 

60 

67 

65 

98 

96 

94 

110 

999 

46 

50 

52 

60 

57 

67 

73 

73 

80 

70 

67 

65 

65 

72 

999 

52 

50 

50 

60 

53 

95 

87 

69 

96 

999 

76 

80 

86 

89 

89 

75 

72 

70 

66 

999 

71 

68 

77 

82 

999 

Means 

70.9 

S.D. 

70.4 

69.6 

78.2 

66.8 

16.482 

N 

14.736 

13.898 

16.457 

14.078 

10 

10 

10 

10 

5 

Raw  Stroop  Color  Word  Scores  4mg/70kg  Atropine  s>  1200mg/70kg  2-RftM  Cl 


999 

999 

999 

999 

999 

999 

47 

999 

63 

69 

72 

61 

63 

63 

999 

86 

75 

82 

81 

80 

72 

67 

73 

76 

999 

62 

61 

60 

65 

64 

97 

82 

79 

103 

999 

84 

72 

68 

92 

99 

71 

62 

70 

74 

999 

78 

76 

56 

80 

999 

Means 

77.75 

S.D. 

67 

68.875 

77.444 

78 

10.938 


10.559 


9.047 


13.556 


15.513 


•'Wfj 


■K 


J 


v  Stroop  Color  Word  T  Scores 

Placebo 

C  999 

43 

999 

56 

64 

J  75 

69 

65 

63 

999 

S  79 

80 

81 

85 

88 

Si  87 

80 

89 

87 

999 

|  80 

75 

75 

77 

78 

*  75 

69 

65 

74 

999 

in 

104 

lff7 

114 

113 

96 

104 

99 

105 

999 

65 

62 

62 

70 

70 

jji,  86 

85 

87 

84 

90 

■t  Means 

i  83.778 

77.1 

81.111 

81.5 

83.833 

S.D. 

13.461 

18.418 

15.846 

17.822 

17.463 

N 

9 

10 

9 

10 

6 

v  Stroop  Color  Word  T  Scores 

600mg/70kg  2-EftM  Cl 

>  71 

66 

68 

65 

999 

>  92 

88 

80 

99 

105 

K  91 

89 

89 

81 

999 

3  111 

118 

123 

123 

123 

~  85 

78 

73 

87 

999 

41 

40 

45 

48 

42 

75 

60 

76 

71 

78 

v  77 

82 

81 

80 

999 

;■ .  72 

70 

72 

76 

85 

1 w  85 

77 

90 

96 

999 

^  Means 

-  80 

76.8 

79.7 

82.6 

86.6 

^  S.D. 

18.184 

20.547 

19.799 

20.533 

30.534 

i*  n 

1« 

10 

10 

10 

5 

Stroop  Color  Word  T  Scores 

1200mg/70kg  2-EftM  Cl 

66 

68 

67 

67 

58 

V  ,  184 

86 

82 

107 

999 

83 

98 

81 

81 

103 

P  131 

125 

117 

125 

999 

*  61 

65 

63 

61 

70 

■:  45 

55 

61 

58 

58 

>  92 

86 

86 

87 

999 

•;  83 

88 

88 

98 

77 

!;<*  80 

76 

65 

77 

999 

!  70 

v 

32 

73 

71 

77 

< 

J.  Means 

>  81.5 

77.9 

78.3 

83.2 

73.833 

w  S.  D. 

24.034 

25.287 

16.793 

21.421 

16.654 

!  N 

10 

f 

10 

10 

10 

6 

>■ 

r, 

3  ft 

r 

K 

1 

w 

H 

v.v.v.v'-. : <•'  -• 

►  %■*  «»*.« 


M 

Stroop  Color  Word  T  Scores 

2mg/70kg  Atropine 

P» 

64 

62 

68 

83 

999 

82 

77 

77 

84 

94 

80 

85 

81 

88 

999 

Si 

89 

86 

86 

94 

102 

i# 

80 

83 

74 

84 

999 

1 

75 

78 

70 

74 

75 

■' 

97 

78 

106 

115 

999 

y 

65 

61 

72 

71 

73 

\ 

61 

68 

64 

76 

67 

r» 

85 

89 

100 

79 

999 

|V 

1 

Means 

* 

77.8 

76.7 

79.8 

84.8 

82.2 

'» 

S.D. 

■; 

11.631 

9.934 

13.831 

12.603 

14.99 

' 

N 

10 

10 

10 

10 

5 

«s 

Stroop  Color  Word  T  Scores 

4mg/70kg  Atropine 

*7 

61 

61 

55 

61 

71 

- «» 

95 

66 

77 

95 

999 

to 

77 

76 

81 

84 

63 

k*> 

105 

96 

102 

112 

999 

1 

85 

73 

76 

84 

78 

65 

79 

77 

81 

999 

r 

53 

50 

54 

65 

69 

y 

77 

999 

68 

77 

78 

* 

mj 

69 

73 

72 

70 

999 

i* 

89 

87 

67 

86 

87 

1 

Means 

r'm 

77.6 

73.444 

72.9 

81.5 

74.333 

m* 

S.D. 

16.167 

13.648 

13.715 

14.872 

8.43 

N 

r 

10 

9 

10 

10 

6 

s 

Stroop  Color  Word  T  Scores 

2mg/70kg  Atropine  &  600mq/70kg  2- 

5 

68 

64 

68 

67 

999 

2 

106 

109 

99 

116 

116 

84 

83 

105 

106 

999 

J  Vt 

65 

63 

64 

67 

73 

I 

69 

69 

64 

70 

68 

V 

58 

56 

59 

62 

999 

V 

81 

89 

82 

102 

95 

S 

92 

79 

81 

97 

999 

■j* 

72 

73 

73 

82 

74 

“  r' 

R 

“V 

70 

73 

80 

75 

72 

Means 

> 

76.5 

75.8 

77.5 

84.4 

83 

w 

S.D. 

0 

14.347 

15.259 

15.182 

19.271 

18.762 

■  C 

N 

! 

10 

10 

10 

10 

6 

«‘i  / .  ^  i'- *\  "*«  A  -*r»  '’ .  •*.  •*.  •* .  ■*«  A 


\  *. 


S troop  Color  Word  T  Scores 
74  69 

999  999 

57  61 

80  77 

76  78 

57  64 

84  89 

94  84 

77  74 

83  81 


Means 

75.778 

S.D. 

12.143 

N 

9 


75.222 

9.217 


Means 

75.9 

S.D. 

16.482 

N 

10 


14.736 


Means 

82.75 

S.D. 

10.938 

N 

8 


10.559 


4mg/70kg  Atropine  &  600mg/70kg  2-EAM  Cl 


11.928 


79.667 

12.247 


15.182 


Stroop  Color  Word  T  Scores 
67  68 

103  101 

51  55 

72  78 

72  70 

57  55 

100  92 

81  85 

80  77 

76  73 


2mg/70kg  Atropine  &  1200mg/70kg  2-EAM  Cl 


13.898 


16.457 


14.078 


Stroop  Color  Word  T  Scores 
999  999 

999  52 

77  66 

91  80 

77  72 

67  66 

102  87 

89  77 

76  67 

83  81 


4mg/70kg  Atropine  &  1200mg/70kg  2-EAM  Cl 


73.875 

9.047 


82.444 

13.556 


15.513 


Stroop  Raw  Interference  Scores  Placebo 

999 

-18 

999 

-4 

10 

6 

6 

5 

22 

20 

27 

25 

24 

21 

26 

23 

21 

20 

20 

21 

18 

12 

13 

18 

38 

37 

38 

41 

32 

39 

36 

37 

17 

14 

13 

19 

20 

22 

19 

22 

Means 

22.444 

S.D. 

17.3 

22 

20.7 

8.278 

N 

16.063 

10.747 

13.208 

9 

10 

9 

10 

Stroop  Raw 

Interference  Scores  600mg/70kg  2-PRM 

10 

3 

1 

2 

21 

28 

15 

36 

28 

27 

25 

19 

43 

47 

55 

56 

30 

21 

17 

26 

-8 

-12 

-5 

-1 

11 

-3 

12 

10 

16 

21 

19 

17 

17 

15 

20 

20 

20 

18 

28 

31 

Means 

18.8 

S.D. 

16.5 

18.7 

21.6 

13.62 

N 

16.972 

16.269 

16.86 

10 

10 

10 

10 

Stroop  Raw  Interference  Scores  1200mg/70kg  2 -PAM  Cl 


Stroop  Raw 

Interference 

Scores 

2mg/70kg  Atropine 

6 

5 

15 

15 

999 

V 

» 

14 

15 

13 

20 

27 

23 

27 

22 

25 

999 

l 

26 

21 

21 

31 

36 

24 

26 

18 

25 

999 

19 

24 

13 

14 

15 

26 

12 

36 

43 

999 

11 

8 

18 

14 

13 

t 

10 

18 

14 

23 

12 

jj 

23 

28 

38 

14 

999 

Means 

18.2 

18.4 

20.8 

22.4 

20.6 

!- 

S.D. 

7.361 

8.181 

9.102 

9.336 

10.502 

* 

i 

m 

N 

10 

10 

10 

10 
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Stroop  Raw  Interference  Scores 
5  5-3 


4n*3/70kg  Atropine 

4 


26 

6 

16 

26 

999 

18 

20 

21 

20 

-1 

39 

31 

40 

46 

999 

27 

17 

20 

25 

21 

9 

19 

16 

17 

999 

—6 

-4 

-2 

2 

7 

16 

999 

15 

19 

17 

17 

21 

23 

13 

999 

26 

32 

13 

20 

22 

Means 

17.7 

S.D. 

16.333 

15.9 

19.2 

12.333 

12.824 

N 

12 

12.297 

12.336 

9.114 

10 

9 

10 

10 

6 

Stroop  Raw  Interference  Scores  2mg/70kg  Atropine  &  600mg/70kg  2-RAM  Cl 


10 

2 

10 

8 

999 

34 

36 

32 

46 

41 

25 

21 

42 

39 

999 

10 

6 

9 

8 

14 

16 

17 

15 

16 

14 

5 

4 

6 

7 

999 

14 

25 

17 

33 

29 

35 

22 

19 

30 
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19 

18 

22 

27 

19 

12 

13 

22 

9 

7 

Means 

18 

16.4 
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10.977 

14.515 

12.34 

N 

10 

10 

10 

10 

6 
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S troop  Raw  Interference  Scores  4mg/70kg  Atropine  &  600mg/70kg  2-PAM  Cl 


12 

8 

9 

4 
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999 

999 

999 
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11 

10 

19 

15 

15 

20 

17 

23 

999 

20 

22 

20 

16 

14 

3 
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11 

12 
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17 

24 

34 
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27 

22 
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24 
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17 

19 

23 
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18.667 

19 

17.778 
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8 

11 

8 
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31 

46 
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10 

9 

18 

17 

26 

19 

17 

17 

17 

25 
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3 

5 

4 

7 

2 

29 

25 

8 

29 
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19 

25 

30 

31 

33 

28 

25 

25 

12 

999 

17 

12 

22 

23 
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16.1 

17.6 

17 

21.8 

14.4 

S.D. 

11.406 

10.08 

9.809 

12.354 

12.054 

N 

10 

10 

10 

10 

5 

Stroop  Raw 

Interference  Scores  4mg/70kg  Atropine  &  1200mg/70k 
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11 
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24 
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999 
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17 

33 
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19 
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9 

8 

9 

4 
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Stroop  Interference 
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46 

60 

56 

56 

55 

72 

70 

77 

75 

74 

71 

76 

73 

71 

70 

70 
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68 

88 
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10 
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78 
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75 

69 

93 

97 
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80 

71 

67 

76 

42 
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45 

49 
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62 

60 

66 

71 
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67 
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65 
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96 
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67 
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63 
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82 

63 
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12 
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9 

10 
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Stroop  Interference  T  Scores  4mg/70kg  Atropine  &  600mg/70kg 
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8.614 

N 
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9 

9 

8 

9 

5 

Stroop  Interference  T 
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58 

61 
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67 
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N 

10.08 
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10 

10 
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Short  Story  Acquisition 

&  Recall 

11 

4 
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3 

2 

2 

14 

7 

6 

18 
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7 

13 

7 

7 

13 

8 

6 

18 

8 

9 

13 

7 

6 

13 

9 

9 

15 

9 

10 

Means 

13.1 

S.D. 

6.778 

6.889 

4.202 

N 

2.333 

2.369 

10 

9 

9 

Short  Story  Acquisition 

&  Recall 

8 

3 

3 

2 

2 

1 

15 

9 

10 

17 

9 

8 

13 

7 

6 

13 

6 

5 

16 

8 

7 

7 

3 

2 

13 

6 

6 

11 

7 

5 

Means 

11.5 

S.D. 

6 

5.3 

4.625 

N 

2.539 

2.751 

10 

10 

10 

Short  Story  Acquisition 

&  Recall 

9 

5 

4 

7 

2 

0 

15 

9 

9 

14 

8 

8 

13 

7 

6 

12 

5 

2 

17 

8 

7 

14 

7 

6 

8 

4 

1 

14 

9 

9 

Means 

12.3 

S.D. 

6.4 

5.2 

3.268 

k] 
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10 

10 
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Short  Story 
5 

9 
17 
17 
11 

10 
12 

14 

15 
15 

Means 

12.5 

S.D. 

3.837 

N 

10 


Acquisition  &  Recall 

5  1 

9  5 

9  7 

5  4 

6  4 

7  5 

9  6 

9  6 

8  6 
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2mg/70kg  Atropine 
999 


3.362 


Short  Story  Acquisition  &  Recall  4mg/70kg  Atropine 


Means 

10.1 

S.D. 

3.929 

N 

10 


2.503 


2.459 


Short  Story  Acquisition  &  Recall 


Means 

10.9 

S.D. 

4.818 

N 

10 


2.201 


2.055 


3.167 

2.639 


2mg/70kg  Atropine  &  600mg/70kg  2-RftM  Cl 
999 

4 

999 

6 

5 

999 

6 

999 

7 

2 


1.789 


Controlled  Oral  Word  Assoc 

15 

6 

17 

10 

17 

12 

20 

21 

21 

20 

19 

13 

22 

21 

19 

13 

21 

17 

23 

18 

Means 

19.4 

S.D. 

15.1 

2.503 

N 

5.087 

10 

10 

Controlled  Oral  Word  Assoc 

21 

20 

11 

14 

18 

13 

21 

19 

18 

22 

19 

10 

18 

21 

18 

9 

20 

18 

18 

18 

Placebo 


600mg/70kg  2- PAM  CL 


Means 

18.2 

16.4 

S.D. 

2.821 

4.6 

N 

10 

10 

Controlled  Oral  Word  Assoc.  1200mg/70kg  2- PAM  Cl 


Controlled  Oral  Word  Assoc. 

17 

22 

16 

10 

17 

14 

21 

18 

18 

25 

20 

20 

25 

23 

19 

16 

21 

17 

22 

19 

Means 

19.6 

S.D. 

18.4 

2.757 

N 

4.452 

10 

10 

Controlled  Oral  word  Assoc. 

21 

15 

10 

15 

13 

19 

20 

25 

24 

22 

21 

24 

19 

15 

17 

17 

19 

17 

23 

23 

Means 

18.7 

S.D. 

19.2 

4.347 

N 

3.967 

10 

10 

2mg/70kg  Atropine 


4mg/70kg  Atropine 


Controlled  Oral  word  Assoc.  2rag/70kg  Atropine  &  600mg/70kg  2-PAM  Q 
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Controlled  ared  Word  Assoc.  4mg/70kg  Atropine  &  600mg/70kg  2-FAM  Cl 


Means 

18.111 

S.D. 

3.855 

N 

9 


17.778 

3.073 


Controlled  Oral  Word  Assoc. 
20  18 

16  14 

19  8 

19  21 

21  19 

18  11 

22  12 

17  16 

20  19 

20  21 


Means 

19.2 

S.D. 

1.814 

N 

10 


2mg/70kg  Atropine  &  1200mg/70kg  2-JAM  Cl 


4.483 


Controlled  Oral  Word  Assoc. 
999  999 

20  11 

18  15 

21  22 

28  16 

23  16 

19  21 

15  14 

17  13 

20  12 


4mg/70kg  Atropine  b  1200mg/70kg  2-PAM  Cl 


Means 

20.111 

S.D. 

3.756 

N 

9 


15.556 

3.779 


Digit  Span  Placebo 


6 

4 

10 

6 

4 

10 

9 

7 

16 

9 

8 

17 

9 

6 

15 

9 

8 

17 

8 

7 

15 

8 

5 

13 

8 

4 

12 

7 

Means 

5 

12 

7.9 

S.D. 

5.8 

13.7 

1.197 

N 

1.619 

2.669 

10 

10 

10 

Digit  Span 

600mg/70kg  2- 

■PAM  Cl 
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9 

8 

17 

9 

8 

17 

9 

5 

14 

9 

8 

17 

9 

8 

17 

5 

5 

10 

6 

5 

11 
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Means 

6 

13 

7.4 

S.D. 

6.2 

13.6 
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N 
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10 

10 

10 

Digit  Span  1200mg/70kg  2- RAM  Cl 
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PASAT  Raw  #  of  Correct  Responses 


43 

32 

43 

30 

17 

26 

14 

12 

52 

60 

54 

30 

59 

58 

54 

44 

58 

59 

57 

50 

56 

51 

36 

25 

60 

60 

60 

49 

35 

32 

29 

20 

40 

37 

25 

17 

55 

53 

49 

33 

Means 

47.5 

S.D. 

46.8 

42.1 

31 

13.786 

N 

13.522 

15.509 

13.225 

10 

10 

10 

10 

PASAT  Raw 

#  of  Correct  Responses 

4mg/70kg  Atrcx 

37 

36 

36 

32 

27 

5.3 

18 

14 

57 

52 

50 

37 

60 

57 

53 

30 

59 

60 

58 

47 

56 

46 

31 

28 

60 

58 

44 

37 

39 

35 

28 

17 

53 

49 

40 

28 

60 

52 

47 

35 

Means 

50.8 

S.D. 

45.03 

40.5 

30.5 

11.961 

N 

16.364 

12.385 

9.698 

10 

10 

10 

10 

PASAT  Raw 

#  of  Correct  Responses 

2mg/70kg  Atro; 

39 

31 

32 

32 

34 

32 

20 

19 

60 

60 

44 

36 

56 

45 

40 

29 

59 

47 

47 

41 

52 

46 

31 

24 

60 

59 

57 

47 

39 

42 

23 

3 

51 

50 

45 

31 

44 

37 

35 

16 

Means 

49.4 

S.D. 

44.9 

37.4 

27.8 

9.732 

N 

9.938 

11.404 

12.848 

10 

10 

10 

10 
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PASAT  Raw  #  of  Correct  Responses  4mg/70kg  Atropine  &  600mg/70kg  2-FAM  Cl 


40 

30 

32 

27 

999 

999 

999 

999 

50 

56 

46 

32 

52 

57 

49 

33 

59 

57 

55 

48 

53 

44 

25 

24 

59 

60 

59 

47 

45 

33 

31 

23 

57 

56 

48 

32 

53 

49 

40 

20 

Means 

52 

49.111 

42.778 

31.778 

S.D. 

6.344 

11.118 

11.552 

9.972 

N 

9  9  9  9 

PASAT  Raw  t  of  Correct  Responses  2mg/70kg  Atropine  &  1200mg/70kg  2-RAM  Cl 


32 

37 

31 

35 

29 

27 

52 

48 

49 

22 

54 

46 

28 

22 

57 

56 

50 

47 

50 

48 

26 

25 

999 

999 

999 

999 

47 

40 

34 

31 

60 

53 

47 

29 

56 

51 

39 

29 

Means 

49.556 

45.667 

37.111 

29.222 

S.D. 

9.153 

7.762 

9.466 

7.496 

N 

9  9  9  9 

PASAT  Raw  #  of  Correct  Responses  4mg/70kg  Atropine  &  1200mg/70kg  2- RAM  Cl 


999 

999 

999 

999 

27 

14 

14 

8 

54 

52 

47 

36 

59 

52 

50 

30 

60 

59 

53 

50 

54 

46 

31 

16 

60 

60 

60 

41 

39 

41 

34 

20 

59 

58 

53 

34 

46 

37 

34 

17 

Means 

50.889 

S.D. 

46.556 

41.778 

28 

11.472 

N 

14.613 

14.524 

13.629 

9 

9 

9 

9 
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32 

35 

$ 
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15 

59 

48 

48 

• 
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58 

47 
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59 

59 

57 

iS 

52 

43 

33 

60 

60 

60 

48 

45 

40 

p 

40 

37 

25 

* 

57 

52 

37 

PASAT  Sec. /Correct  Response 

2mg/70kg  Atropine 

43 

32 

43 

30 

17 

26 

14 

12 

52 

60 

54 

30 

59 

58 

54 

44 

58 

59 

57 

50 

56 

51 

36 

25 

60 

60 

60 

49 

35 

32 

29 

20 

40 

37 

25 

17 

55 

53 

49 

33 

Means 

47.5 

46.8 

42.1 

31 

S.D. 

13.786 

13.522 

15.509 

13.225 

N 

10 

10 

10 

10 

PASAT  Sec. /Correct  Response 

4mg/70kg  Atropine 

37 

36 

36 

32 

27 

5.3 

18 

14 

57 

52 

50 

37 

60 

57 

53 

30 

59 

60 

58 

47 

56 

46 

31 

28 

60 

58 

44 

37 

39 

35 

28 

17 
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49 

40 

28 

60 

52 

47 

35 
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50.8 

45.03 

40.5 

30.5 

S.D. 

11.961 

16.364 

12.385 

9.698 

N 

10 

10 

10 

10 

PASAT  Sec. /Correct  Response 

2mg/70kg  Atropine  & 

39 

31 

32 

32 

34 

32 

20 

19 

60 

60 

44 

36 

56 

45 

40 

29 

59 

47 

47 

41 

52 

46 

31 

24 

60 

59 

57 

47 

39 

42 

23 

3 

51 

50 

45 

31 

44 

37 

35 

16 

600mg/70kg  2-RAM  Cl 
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49.4 
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27.8 


PASAT  Sec. /Correct  Response  4mg/70kg  Atropine  & 
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32 

27 
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46 
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57 
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57 
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25 

24 

59 

60 

59 

47 

45 

33 

31 

23 

57 

56 

48 

32 

53 

49 

40 

20 

Means 

52 

49.111 

42.778 

31.778 

S.D. 

6.344 

11.118 

11.552 

9.972 

N 

9 

9 

9 

9 

PASAT  Sec. /Correct  Response 

2mg/70kg  Atropine  & 

33 

34 

32 

31 

37 

35 
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999 
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47 

40 
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31 
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29 
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Subjective  Depression  (1-5)  Placebo 
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